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NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 415, Vol. XV.) 
* », Sxortox TI.—Hanrpyess.  - 
n respect of any wood we may’say that its hardness 

sistance it offers to penetration by another hody. 
Tt is evident that this rosistance is an entirely relative term, 
;, and will be different not only according to the shape and nature of 
{tthe penetrating body (whether it is a point or edge, or a blunt pro- 
se "., jection, and so on), and the manner in which it is forced against 
her by impact or by mere constant pressute, &ec.), 
ing tv the direction in which, with reference to tha 
“4° grain of the wood, the penotrating body is moved. The direction . 
’ may be (i), parallel to the fibres, or (ii), at right angles to them, or 
(iii), oblique to them. In the first case the penetrating body may~ 
be applied along, or at right angles to, the medullary plates. In 
all three oases the rosistanoe will be different according aa the body 
is forced into the wood on & longitudinal or on a transverse section, 
“Whatever the direction in which penetration is attempted into 
« the wood, the Tesistance will depend on five several circumstances 
as follows :— 2S 
_. (a). The structure of the wood. Ta the first place, hardness will 
depend on the echerence with each other of the component elements 
of the wood ; and for the same degree of cohesion, the closer to- 
gether the fibres are, that is to say, thedenser, or, in other words, 
« _ the heavigt the wood is, the harder will it be. Lastly, anastomosis 
~~ and a wavy course of the fibres increase hardness, while shortnes: 
=” of the Abres diminishes it. fe Se at 
S (0). Toughness of the fbres—Tongh fibres. yield under pros” 
ure without ‘breaking ; they merely undergo a certain amount 
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of displacement, which only brings the fibres closer together. and 
inoreases the hardness of the wood at that point, Porous woods 
offer most room for this displacement of the fibres, and, other cir- 
cumstances being the same, possess the greatest degree of resistance, 
The hardness due to toughness of the fibres manifests itself most 
in a direction transyerse to that in which they run. ~ 

(0). The quantity of moisture present.—Dry wood is harder 
than green wood, firstly, because moisture softens the tissues, and 
next, because green wood, being swollon up with moisture, odou- 
pies for the same amount of solid matter, more space than dry 
wood. The superior hardness in the dry state is more conspicu- 
ous, tho heavier the wood is, Dry Hardwickia binata and ebony 
are as hard as horn, In the case of very light tough woods, such 
as willows, poplar, semal, &e., since the degree of toughness is in 
Proportion to the amount of contained moisture, tho influence of 
moisture on hardness becomes inconsiderable.“ Tho heartwood, 
owing to the smaller quantity of water it contains, is always harder 
than the sapwood, even when thoir respective weights are not very 
different ; and for the-sameo reason the older parts of a tree, pro- 
vided of course they are still sound, are heavier than those which 
are younger. 

(d). The quantity of resin and oil present—Oil makes the 
‘fibros tougher and filla up the interstices. In resinous wooda, ~ 
however, hardness is in im proportion to the quantity of es- 
sential oil present, since tho oil keeps the resin in a aoft condition. 
Wood in which the resin is quite dry, as in stumps of deodar and 
pine trees felled sometime ago, is almost as bard as horn, a 

(@). The tool with which penetration is attempted.—The resist 
ance will be different according as we use a gimlet, ora file, or 
a plane, or a saw, or a chisel, or sand paper, &c. Thus old posts, 
exposed daring years to overy weather influence, of Hardwickia 
Binata, khair and other woods that do not decay frbm exposure,” 

will defy all efforts to drive nails and bore holes into them, but _ 
will nevertheless be easily cut up with a saw. We as foresters 
need consider only the resistance offered to the axe and saw. 

In respect to the axe the greatest resistance to be overcome is 
‘across the fibres, the least parallel to the fibres, especially in the 

” direotion of the medullary plates and along the concentria rings of 
growth, when these ave well-marked. The resistance to. be over- 
ome parallel to the fibres is connected with aptitude for fission, 
and will, therefore, not be considered here, From what has gone 
hefore, it will have been seen that the resistance offered to an axe 
driven across the fibres, whether perpendicularly or obliquely, 


spende’on ‘the Sloseniess of texture of the wood, the “toughness, 

_. Tength and tendenoy to twist or anastomose of the fibres, and the 
‘quantity of moisture present. It will hence be widerstood why 

“light wood with tough fibres requiros a heavier axe than heavy 
wood with short fibres. The axe not only cuts but also presses, 
and tough loose fibres give before the passago of tho axe, being 
merely pushed forward. In every case the resistance offered to the 
axe 2 greatest at right angles to the fibres, and diminishes in 
Proportion to the obliqneness of the stroke, 7, > 


The resistance offered to the saw doos not resemble af all that 


offered to the axe, Contrary to what happens in the case of the 
axe, for most species, especially: those which are light and tough, 
the resistance is greatest in the direction of the fibres, since the 
saw has no splitting action, but takes off a string of fibres, shred by 
+ shred, whether cutting along the fibre or across it. The teeth of & 
saw work principally by tearing, very little, sometimes, as in wood of 
loose texture, not at all, by a shaving or cutting action, Hence 
the tougher and longer the fibres are, and the looser the structure 
of the wood, the'more difficult is the work of the saw, for the teeth 
then no longer break up or divide the individual fibres, but tear 
them asunder from one another, owing to which circumstance the 
sides of the out bocome rough and uneven, a large quantity of 
coarse sawdust is prodnead, and the saw hns to avaroome a ve 
* great amount of friction, In the caso of wood of compact texture 
and possessing short and closely-cohering fibres,' the fibres are 
thore easily broken or otherwise divided, the sides of the eut are 
smnoother and the sawdust finer and less abundant. It is thus a 
general rule that amongst broad-leaved species the heavier and 
denser kinds are the easiest to saw. Rosin and other glutinous 
secretions clog the tecth of the saw, and increase very considerably 
the friction. Nevortheloss, the conifers, although also loose tis" 
” sued, are easy to saw because of their extremely regular structure. 
Asa rule, green wood is easier to saw than dry wood, since, as we 
have seen above, moisture renders wood softer, although the fibres” 
themselves become less brittle. The only exceptions to this rule - 
are woods with very loose texture and long tough fibres, which are * 
rendered all the tougher and stronger by the moisture. 

According to Gayer, if we denote tho resistance offered by re-" 
cently-folled beech to cross-cutting with the saw by unity, the corre-" 
sponding resistances offered by other species are—spruce == 0:40, 
Scotch pine = 0-67, silver fir = 0°76, larch = 0:93, oak and 
aspen = 1:09, alder = 1:10, birch = 1:35, willow = ‘37, lime 
or linden == 1:77. 


We understand by flexibility the capability of being bent out 
of shape without any kind of rupture of the component wood 
elements, - Elasticity in addition to flexibility implies a return, 
mote or less complete, to the original shape, that is to vay, the 

* gesumption of their original relative positions by the elements. 
Thus mere flexibility and elasticity, although closely inter-connected 
tip to a certain point, are different properties. Both agree in re- 
quiring the fibres to be more or less extensible and to play upon 
one another ; and for this reason they both require the fibres to be 
long and straight and parallel, and the wood to be homogeneous. 
In the case of woods with distinot concentric rings, both properties 
aro heightened by narrownoss of the rings, which form thin plates 
capable of moving one upon another like the leaves of a book. 

_ Frexrrrry.—Mere flexibility without plasticity is favoured by 
a wet condition of the fibres, the walls of which are then soft enough 
to stretch and change shape easily. Hence steaming under a high 
pressure, or which nearly comes to the same thing, exposure in a 
green stato to a temperature sufficient to form steam, gives wood 
_its maximum of flexibility, As a rule, light woods are more 
flexible than heavy woods, because their looser structure gives more 
room for the play of the fibres upon one another, and enable them 
to become soaked with moisture more easily and completely. Hence 
the wood of the’ roots is more flexible than that of the stem, which’ 
itself is, with few exceptions, more flexible than that of the branches. 
For the same reason, and also because it contains more moisture, 
sapwood is more flexible than heartwood, and the outer concentric 
vings than those further in the interior, The wood of trees grown in 
wot soils is often more pliable than the wood of trees grown on 
dry soils, For one and-the same species young stool-shoots are 
more flexible than seedlings of the same size, The wood of clim- ~ 
bers is the most flexible of all, being very straight and long-fibred 
and of loose texture. 

Flexible wood is used for band boxes, drums, frames for sieves, 
hoops, wicker work, matting (bamboos and canes), wattling, withies, 
bentwood furniture, &c, Wood that has been made flexible arti- 
ficially, loses all its flexibility and becomes very brittle, once it is 


..-  Euasriorry.—Moisture diminishes olasticity, only dry (but not 
” ¢60 dry) or moderately green wood being elastic. Wor one and 
the same species weight always increases elasticity. Hence well- 
nourished wood is more elastic than wood of loose texture,’ the 


“aminilness and even minuteness of the rays, as in the case of the 


“ medullary plates also influences the fissility of a wood, Tite ooher- 
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wood of the stem than the more porous wood of the roots, slow- ~ 
grown conifer wood than faster-grown specimens, and so on. 
Blastioity ia increased by slow seasoning ; hence killing a tree by 
girdling is injurious to elasticity, : = ‘ 
The following scale of elasticity may be adopted : 
1, Extremely elastic—bamboos, canes, Ff 
2. Very elastic—Growias, sundri, Anogeissue latifol 
8, Elastio—Diospyros spp., sissu. 

4, Pretty elastic—teak, mango, tun. | ghee’ 
5. Slightly elastio—deodar, Aardwickia binata; semal, 
6. Very slightly elastio—Boswellia serrata, silver fir, 


Szcrtos’ V.—Artrrope For Fisstow. 


All"woods are imore ot less fissile, £2, oapable of being split 
down their whole length when a wedge is forcibly driven along 
between the fibres, The ease or difficulty with which a piece of 
wood can thus be split depends on five several circumstances as 
follows :— 4 us 
I. The structure of the wood.—Tho straighter and longer and ~ 
more parallel the fibres are, the more easily will the wood split, ¢.9., 
bamboos, chnas, conifars, teak, 4c. Hence for one and the same 
species the faster-grown the specimen, the more easily will it split. 
All breaks of continuity of the fibres, such as knots, branches, 
and wound scars, increase the difficulty of splitting; in other 
words, canopy-grown trees with long, clean boles and a high re- 


“stricted crown furnish the best wood for fission, and trees with 


low spreading crowns the worst. Wood from the branches and 
roots, being more knotty and crooked and twisted, is more difficult 
to split than the wood of the stem ; and the most difficult of all to 
split is the wood in the region of the root-collum, from which all 
the main lateral roots of the tree take their rise. The medullary 


" rays, by their thickness, length and depth, influence very con 


spictously the aptitude of wood for fission, as all woods split most: 
easily in the direction of the rays. Owing to the presence of large 
tays, woods, which like the oaks, would otherwise be extremely 
difficult to aplit, are among those most eanily fissile. Great number, 
by forcing the fibres to extend evenly and straight, makes up for 


conifers. The degree of coherence between the fibres and the 


ence, between the concentric rings of wood is very much greater 
than that between the fibres and medullary plates. In: old in- 
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” dividuals of spruce and of some others of our species the cohsentrio 
' sings, however, separate easily. 
STL Flewibility and elasticity —It is obvious that elasticity in- 
°" Sranses aptitude for fission, since as the wedge is driven forward, 
the aplit oxtends by the force of the mere leverage exorcised on the 
sides by the wedge, the cutting edge of which does no work at all 
“once it has helped to introduce the tool into the wood, On the 
other hand, when mere floxibility exists, there oan be no such lever- 
age, and the entire work of parting the fibres has to be done 
throughout by the edge of the wedge. Mere flexibility helps 
fission only in so far that without it the wood on each side of the 
wedge would break off short. 
Ll. Contained moisture—As a rule, green wood can be split 


“more eaaily than dry wood. Hence sapwood is casior to split than 


heartwood, and wood felled during groat activity of the sap at the 
boginning of the season of vegetation than wood felled at any other 
season, This greater facility is due to the slighter degree of 
ocherence between the fibres in a green state and to the greater 
flexibility, up to a certain limit, of the wood. ‘We say up to a cer- 
tain limit advisedly, for if this limit is exceeded, as in the case of 
extremely flexible woods, the difficulty of fission is increased (this 
clearly proves what has been said in the immediately preceding 
paragraph). . 

TV. Frost.-—It is obvious that frost makes the Sbres brittle. 

V.° Resin and oils.—Resin, by diminishing elasticity, ronders 
fission difficult, while fixed oils genorally facilitate it. 

VI.—The ciroumstanoes under which the tree has grown up-— 
Growth in the midst of a proper leaf-canopy and with a sufficient 
supply of moisture increases aptitude for fission by producing a 
uniform tissue composed of straight, long and parallel fibreg not too 
closely conniected together owing to a high degree of lignification. 
Bince tho same conditions favour dinmotral increment, wood with 
wide concentric rings is usually moro easily fissile than wood 


with narrow rings. Ard generally speaking wo may say that the - 


wood of all vigorous individuals is easier to split than that of weak 
ones. Hence ‘the well-known fact that young stool-shoots are 
much more easily split than seedlings of the same size. The wood 
of trees grown in hot, dry climates, as it is always so highly lig- 
_ nified, is more difficult to split than that of troos from temperate 
localities. . . 


> The ense or difficulty with which a wood can be split is a cir 


“> eumstance possessing considerable importance, since » great many 
_ industries depend on this quality of wood, especially the trade in 


“WOTKS on ‘TH UTILIZATION OF FonEsTs, 


firewood. In what degree the wood of any individual of a given 


species is fissile can be easily recognised on the standing tree itself, 


.' which, to split well, ought to have a long, clean, straight, fulland 
symmetrical bole, and a not too thick bark containing wide, long 


and straight cracks that havea tendency to extend upwards. The * 


“ soil and locality also furnish indications. In the case of a felled 
tree, besides having the points already enumerated, we can also 
examine a small ribbon of the wood taken off with a plane. A 
eraok, however small, through the centre on the transverse section 
isa certain proof of easy fissility. Woodmen have often to put up 
with the disagreeable experience of -secing a treo split up and 
fall before it is sufficiently. cut through. Spocies whose indivi- 
duals play this unpleasant trick are always easy to split. 

As a beginning, and subject to numerous additions and correc- 


tions, we may establish the following classes for India according to 


aptitude for fission :— 
. 1. Extremely fissile—bamboos, canes. 5 Ts, 
. "9 Hasily fissile—teak, Anogeissus latifolia, deodar, tun, the firs. 
8. Protty fissile—mango, Pterocarpus Marsupium. oa 
4, Difficult to split—sal, babul, Zerminalia tomentosa, ~ 


5. Very difficult to split—Terminalia belerica, Boswellia serrata. 


« Szorron VI.—Srreners. 


By the term strongth is understood. the degree of resistance 
, which a given kind of wood offers—(i), to being broken across the 
grain (transverse strength), or (ii), to crushing, or (iii), to being 
torn asunder by a shearing force, or (iv), to being twisted. In 
discussing the strength of woods the mathematical side ‘of the 
question will not be touched upon, belonging, as it does, to the 
subject of practical mechanics. 2 
I. Transverse strength.—For our purpose the resistance which 
wood offers against a transverse strain stands in the first place, 
for it is principally this resistance which has to be considered in 
all timber for roofing, scaffolding, floors, carriage building, ladders, 
&o, Ina general way it may be said that the heavier the wood, 
the greater the transverse strength. But this general rule, al- 
though nearly always true for specimens of one and the same ape+ 
_ Gles, is subject to modification according to’ the structure of the 
wood and the cohesiveness of the fibres. Length and straightness of 
fibre and uniformity of texture contribute to transverse strength, 
Moreover, whatover inéreases elasticity and flexibility, increases also 
transverse strength. Great abundance of resin, especially in a dry 


condition, is a-cause of weakness. In one and the same tree, pro~ 
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vided of course that’ every part is sound, the transverse strength 
of the wood inoreases from inside outwards, and from below up- 
wards, this increased strength being due mainly to greater uniform- 
ity of structure and length of fibre. The results of recent re- 
searches would show that wood felled during vegetative repose is, 
owing doubtless to the presence of reserve matter which increases 
the cohesiveness of the elements, stronger than wood felled during 
vogetative activity, expecially at the first barat of such activity. 
‘Wood seasoned gradually is stronger than wood seasoned too 
quickly; hence killing a treo by girdling diminishes the strength 
of the wood. Combining the facta given in the two immediately 
preceding sentences, we have the inference that for India the 
rainy season, and then the cold weather, are the best time, irrespec~ 
tive of all other considerations, for the felling of timber trees. 

IL, Resistance to crushing —This resistance is required in @ 
high degree in wood for piles, posts and other uprights, wheel- 
spokes, &, It is always in direct proportion to transverse strength | 
and elasticity, since in nearly every case uprights that are over- 
loaded finish up by bending and then breaking across the fibre. 
A consideration of resistance to crushing strains is of little prace 
tical utility, for on account of other reasons the dimensions of pisces 
of timber used as uprights aré far in excess of the limits necessary 
for resistance to more crushing. 
_ TIL Resistance to shearing.—This resistance is of importance 
only for woods used for a few special purposes, such as sunken 
piles, tent-pegs, chisel handles, &o. It is always greateit in the 
direction of the fibres. For one and the same species, it will be 
in direct proportion to the weight of the wood. For different 
species it will depend on the cohesion of the fibres and on the ex- 
tent to which they are anastomosed. The Zerminaliaa, and bahul, 
khair and similar woods offer powerful resistance to shearing 
strains. i 

IV. Resistance to torsion—This kind of strength is of even 
still less importance than the two preceding, as it is required for 
very fow purposes (axles and axle-trees), and even then the dimen- 
sions of the pieces of timber used are, owing to other and-entirely 
independent considerations, much in excess of what are absolutely — 
necessary for overcoming torsion alone. 


Snorion VIL—Lose awp Garn o worsttke AND OONARQUHNT ©” 
CONTRACTION AND EXPANSION. SRASONING, WARPING, AND” 
TENDENOY TO CRACK AND SPLIT. 


Pe ‘Seasoning. —Before & piece of wood can be used it must be air- 
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dried or seasoned, that is to any, it must have lost all the moisture 
it can part with under free exposure to air in the ordinary atate. 
The quantity of moisture in fresh-cut wood depends on the season 
of felling, the portion of the tree from which it is derived; and the 
species to which it belongs, | 
The rapidity and completeness with which any placa of wood 
becomes sensoned depends on its structure, on the extent of sur- 
face it exposes to the air in proportion to its volume, on whether 
it is heart or sap wood, on whether it is barked or not, on the 
quantity of moisture it originally contains, and very largely on 
the condition of the air, especially as regards its humidity and 
movement, Porous woods season more quickly and more com- 
pletely than woods with a close grain. The wood of all species 
parts with its moisture most quickly from a transverse section, and 
least so from a longitudinal aection made at right angles to the 
medullary rays, Sapwood dries quicker than heartwood, and 
fresh cut wood sooner than wood that has been kept sometime 
and prevented from seasoning, moreover, wood loses its moisturé 
most rapidly just after it has been cut, the rapidity diminishing in 
geometrical proportion with lapse of time. Wood that has been” 
previously dried and then soaked in water dries more quickly 
and completely than wood that has been put into water green, 
and generally the original moisture of the wood is evaporated from 
it less slowly than the water it may take up after the tree has been 
felled ; hence wood that has been floated or kept in water some 
time, or, which comes to the same thing, that has been constantly 
washed by heavy showors of rain, seasons more quickly and com- 
plotely than wood allowed to season only under exposure to air, 

Inadamp ¢r cold atmosphere, seasoning is slower than ina dry 

or warm one, and very much slower in @ close confined place than 

in one in which there ia a free and active circulation of air, 

Steaming hastens seasoning, whereas impregnation with different 

solid substances retards it, The most completely seasoned wood 

always contains from 15 to 20 per cent. of moisture, while wood 
seasoned only inthe forest contains up to 25 and even more per 

cent. Some woods may become completely seasoned in a single . 

year, while others, such as sal, may take more than 10 years, For 
., trades such as that of the joiner and cabinot-maker, turner and 
" eooper, wood bag to be kept for two, three and even more years 
before it can ‘be used. . 

Absorption of moisture —The very same circumstances which 
favour rapidity ‘and completeness of seasoning, also favour the 
rapidity with which a wood absorbs ‘moisture, whether from the 

: ° 


” tatned in the wood is: the wood of young parts, the sapwood, the 


* < ed heavy wood. On the other hand, when the species are different, 


~ hardly any, further increase of volume, but the wood continues to 


” the environment. Hence the necessity of using only thoroughly 
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air or from any liquid in contact with it. Hence the extremely 
important fact that the longer and more slowly a wood has been 
seasoned, the more slowly does it absorb moisture. Hence also 
the fact that oak cask staves cut in December, when seasoning is 
slowest, allow only half a litre of wine to pass through in one year © 
and become evaporated, whereas similar staves cut from trees felled - 
in January allow a loss of eight litres in the same time. 

Change of volume of wood through lose or gain of motature-—As 
‘wood seasons it shrinks, Once seasoned, it swells or shrinks with 
the varying quantity of moisture in its environment. Tho extent 
to which this constant change of volume takes place depends on 
the kind of wood and the accompanying circumstances.. Thus— 

(a). It is greater, the larger the quantity of moisture con- ~ 


wood of the roots and of the crown shrink more than heartwood 
and the older wood of the trunk. “ : 

(8). It ia slightest in the direction of the fibres, so slight’ 
indeed, that for all practical purposes it may be entirely left out of 
account. It is much greater in the direction of the medullary 
rays, in which it may reach 5 per cent. of the original dimension 
of the wood. But it is greatest parallel to the concentric rings, 
or which comes to the same thing, in a direction tangential to the 
circumference, in which direction it may reach the high figure of _ 
10 per cont. (Pins longifolia). Hence the best planks to use are 
those sawn as nearly as possible parallel to a radius. Y 

(c). Itis in direct proportion to the warmth and dryness of 


seasoned wood for the furniture of dwelling rooms, -- - 
(4d). For one and the same species it is greatest in close-grain- 


this rule does not always hold good, for there are numerous excep- 
tions. It would be very important to ascertain by careful experi- 
menta the amount of shrinkage and expansion of all our principal 
woods under different. conditions of the atmosphere. 

(e). Seasoned wood immersed in water ewells up at once rapidly, 
and in from 1 to 1} months acquires tho same or nearly the same 
volume as it occupied before it was cut. After this there is no, or 


absorb more water for the next one to three years, when every pore, 
even those which contained a large proportion of air in the green 
wood, will be found gorged with water and unable to take in more, 
Warping.—If as the volume of a piece of. wood changes. with 
Joss or absorption af moisture, the shrinkege or expansion is 
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panied by any change of form. But if’some parts shrink or expand 
more or leas than others, a change of form necessarily occurs, or, in 
technical language, the wood warps, It hence follows that the 
extent to which a wood is liable to warp is in direct*relationship 


with the extent to which it shrinks or expands with loss or gain ~| 


of moisture, and we thus find that the softer and lighter woods 
warp less than those which are harder and heavier. Boards sawn 
parallel to a radius, since the tissues are thus uniformly distributed, 
are less disposed to warp than bourds sawn parallel to a tangent, 
which no amount of care will prevent from warping; and similarly, 
among the latter class of boards, thoxe taken off farthest away from 
the centre of the log warp most. Boards and scantlings cut out 
of trees with twisted fibre always warp very badly. Even-grained 
wood will warp less than wood wanting in uniformity of structure ; 
bamboos and canes are examples of wood possessing conspicuously 


uniform structure. Warping may be prevented or minimised by. 


steaming the wood (this, however, reduces its strength), or by 
impregnating it with oil, or, instead of making an article of a single 
piece of wood, by composing it of several pieces so as to sectre 
every possible direction for the run of the fibres, end thus coun- 
teract any tendency to warp in any one direction. 

Cracking and aplitting—Uf in unequal contractién the different 
parts of a piece of a wood cannot move and keep together, and the 
force with which they are drawn apart from one another is great 
enough to overcome the cohesion between them, one ér more 
cracks result. Such cracks are most numerous along radii or lines 
of easiest fission, and least so parallel to the concentric rings of 
growth or lines of most difficult fission. Tho size of the cracks 
increases (a), with the rapidity with which the wood dries and 
shrinks (timber felled during the rains or winter has fewer cracks 
than timber felled at any other season) ; (5), with the extent of the 
shrinkage (c) ; with the removal of the bark before seasoning has 
made any ‘progress ; (d), with the diametef of the log or breadth 
and thickness of the scantling ; and (¢), with the want of uniformity 
in the structure of the wood (the uniform-textured sounding board 
of musical instruments, looked after properly, scarcely ever cracks). 
‘Wood in the round is most of all subjeot to cracks. This tondenoy 
in'logs may be diminished by rough squaring, so as to leave conti- 
nuous strips of bark at the corners ; such treatment, although not 
preventing the formation of numerous little cracks, checks that of 
large ones, which often render the wood useless for many purposes. 
If rough-squaring cennot be resorted to, then in dry climates it 


form throughout its mass, the charige of volume’ is not addothe ° 
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some 

is advisable to leave the bark on fora few months until the wood 
has undergone certain degree of seasoning ; or the bark should 
be Preserved for a few feet at the ende in order to secure » more 
uniform drying throughout the length of the log; or the bark 
should be resfoved only in spiral strips ranning round the whole log. 
Short round pieces, that are ultimately to be out up, are effectually 
preserved from cracks by sawing them through lengthwise along 
a single line as far as the pith; this is the way in which pieces 
of box for engraving “purposes are treated. A hole of sufficient 
diameter bored through the centre of the log also preverits the 
formation of cracks. Sawn pieces are protected either by clamping 
oe the ends, or by driving’ iron SS into the ends, or by tarring the 

'- ends and pressing on tough brown paper before the tar is dry. 
Stoaming, followed by slow drying, also prevents cracks, or, at the ~ 
most, allows only » few 4mall ones to form. 


Be | 
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cca By the durability of a wood we understand tho resistance it 

4 offers, when brought into use, to the various causes of decay and — 
to the attacks of insects and other animals, 

Decay.—Decay is the result of the ravages of various fangi, — 
which invade, by means of their fine thread-like mycelia, the 
entire tissue of the wood, obtaining starch, saccharine matters, 
nitrogenous substances, and inorganic elements, such as potassi- 
um, phosphorus, calcium, &c., from the medullary rays, and other 
food materials, such as water, air, mineral salts, tannin, coniferin, 
lignin from the lignified walls of the cells, tracheides and vessels 
everywhere. The structure of the wall is thus completely des- 
troyed, and the entire mass of the wood becomes brittle and falls 
easily into powder. As fungi cannot live without nitrogen, 
wood conld be made imperishable were it possible to rid it of all 
i the proteid substances present inthe medullary rays. Since fungi 
5° gequire a considerable quantity of moisture, the use of thorough- 
ly seasoned wood in a sufficiently dry environment would effectu-’ 
ally prevent decay. So would complete and uninterrupted sub- 
mergence in water deep enough not to he overcharged with 
air preserve wood against decay. Indeed submergence for a 
snfficiently prolonged period renders wood imperishable: during 
the submergence slow chemical and physical changes go on, by 
. which the starch, sugars, nitrogenous matters, &o., are dissolved 

-out, and replaced by minerel deposits from the water, both the 
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density and hardness of.the wood being thereby increased to a 
greater extent than in the formation of ebony. On thé other 
hand, situation in a moist, still, warm atmosphere, contact with 
soil or moist masonry, and alternate submergence arid exposure or 
submergence close to the surface of the water, hasten decay, At 
most seasons of the year the soil is moist enough for the germina. 
tion of fungus spores, and, except at a great depth, it contains 
sufficient air and heat for the purpose, In old posts fixed in the 
ground, the greatest amount of decay will be found at the level 
of the ground, and the extent to which decay has progressed in the 
buried portion will be found to grow less as we examine the wood 
further down. The more porous a soil is, the more rapidly does 
the wood decay (witness the fate of railway sleepers laid deep in 
loosé ballast). Wood lasts Jongost in stiff clay soils, much less in 
Hmestone soils (which arenot only porous but also act chemically ~ 
6n the wood), and least of all in soils containing much organic 
matter, especially such as are themselves undergoing decay and 
decomposition. In experimenting on the ‘elative durability of 
different woods, the most rigid test to apply is to bury the lower 
ends of posts or scantlings of one and the same size in holes filled 
with fresh cow-dung. * 

Impregnation at any time with antiseptios, such as creosote, 
sulphate of copper, &c., precludes the vegetation of fungi, provided 
fungus spores have not already entered the substance of the wood. 
Fungi may also be kept out indefinitely by covering the wood, . 
where it is to be in contact with a damp surface, with a coat of 
paint impervious to moisture and therefore also to spores, or by 
painting the surface over with creosote, tar or any other antiseptic . 
substance. Charring the surface is not always a successful method, 
for charcoal being a highly permeable substance, may let spores 
pass in with the water, and in the process of charring deep cracks 
may form giving ingress to the spores. In any case the charring, 
to be effective, must be deep, and thus detracts very considerably 
from the strength of the wood. Woods thoroughly impregnated 
with resin are practically imperishable. 

It is evident that the first step {0 rendering wood durable is to 
season it thoroughly ; no bther precautions, if this one bas been 
omitted, can saye the wood from early decay. i : 

All woods are not equally durable, and even in the case of one ” 


"~ and, the same species’ some specimens decay more quickly than 


others. Greater weight is no proof of greater durability in the 
case of woods of different spocies, for the lighter wood may con- 
tain substances, such as oils, alkaloids, &c., that are poisonous to 


fungi; moreover, the heavier wood may be more subject to racks 
through which fungus spores may at once get admittance into 
their interior. Nevertheless tho heavier woods are generally also 
the more durable. In the case of specimens of one and the same 
species, this rule is universally true, since the closer the tissues are, 
the less room is there for the entry of spores. Hence the timber 
of trees grown in favourable soils and localities, and in the full 
énjoymont of light and warmth, is more durable than that of trees 
grown under less favourable conditions, This proves the necessity 
of thinning timber forests properly, and the superiority of methods 
of culture which give the future timber trees room for unrestricted 
development. ~ 

The sapwood, being fall of moisture and of starch and other 
yeserve materials, decays very quickly, although there are some 
extremely durable woods, such as teak, thin rafters of which, if 
properly seasoned, last for over 20 years. In old large trees the 
wood near the centre has generally already undergone a certain 
amount of decomposition, and hence is subject to early decay. 
There are two exceptions to this rule—(1), apecies in which ebony 
is formed, and (2), conifers rich in resin, the central zones of 
which are generally impregnated with this substance, _ . 
_ The season in which a tree is felled has a powerful influence ‘on 
the durability of its timber. The most durable wood is obtained 
if the tree is felled when the sapwood and medullary rays contain 
a minimum amount of starch and nitrogenous substances, The 
least amount of such substances is found immediately after a gre- 
gerious fructification ; in ordinary years, however, soon after the 
new flush of leaves has come out at the beginning of the season 
of vegetation. 

The following is merely given a4 an indication of what might 
be done in classifying our numerous species according to their 
powor of resisting decay. It must not, however, be forgotten that 
the conditions in which a piece of wood is placed when used affeot 
to a very considerable extent the question of its durability. For 
instance, the wood of Picua religiosa decays quickly in the open 
air, but is extremely durable under water. 

(i). Extremely durable,—Teak, Hardwickia binata, ebony, Aea= 

cia Catechu, iron wood, Mesua ferrea, sal. . 
Gi). Very durable-—Deodar, Mickelia Champaca, M. encelea, 
a) Dipterocarpus tuberculatua, sundri, blackwood, sissu. 
(iii). Durable.—Albizzia Lebbek and procera, Schima Wallichti, 
Pteroearpus spp., oak, Eugenia Jambolana, Terminalia 
Chebula, . —. 
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Fairly durable.— Anogeissue app. tun, mango, Terminalia 

ee belerica, iets 
(v). Quick to decay.—Odina Wodier, Adina cordifolia, semal, 

ca” < Butea frondosa, Boswellia serrata. ; 

vi). Very quick to decay—Cochlospermum Gossypium, Mo= 

ringa spp., Dalbergia paniculata, Sterculia spp. 

Insects and other animale.—Except in the special case of wood 
used in contact with sea-water, the animals we have to fear are 
insects, For our purpose we may divide timber-destroying insects 
into three classes, viz., (1), those which can enter only fresh-felled 
wood as larves, (2), those which attack wood already in use, but 
only as larve, and (3), those whose full grown individuals attack 
the wood and commit all the ravages. ‘ 

.. In the first class of insects the mother deposits her eggs on, or 
in, the bark of fresh-felled wood, and the larvee, after being hatch- 
ed, eat their way into and inside the wood. According to the 
size and number of the larve, broad “ galleries” are formed, or 
“the wood becomes literally riddled with small holes (worm-eaten). 
To prevent the ravages of such insects, it is sufficient to bark the 
trees in time, thua getting rid of eggs already Inid, and either 
preventing now ones from being laid, or, owing to the drying up 
and consequent hardening of the surface of the exposed wood, 
‘preventing the weak, freshly hatched larve from gnawing their 
way to the moist and therefore softer tissues inside. The case of 
the various species of bamboos presents an anomaly in that they 
have no bark which can be removed ; but submergence in water 
for a few days or, better still, floating washes off the eggs. Felk 
ing bamboos during the dark half of the lunar month also preserves 
them from the attacks of insects. Prolonged floating or submer-~ 
gence in water also preserves all other kinds of wood -by drown- 
ing the larve. Whore the usa of such substances is cheap enough 
and not objectionable, the wood may be impregnated with insect 
poisons, such ag metallicalts, creosote, kerosine oil, &o. Steaming 
will also of course kill all the eggs and larve. The wood of 
‘broad-leaved species is more liable to the attacks of inseots than 
conifers, which are partly protected by the aroma of the turpen- 
tine. The sapwood, on account of its softer texture and.the 
reserve starch and other food it contains, is very much more visited. 
by insects than the heartwood. 

The second class of insects include the genera Ptinus and Anobi~ 
um (death watch), which attack wood used in dwellings, especially 
ia dark places in the roof. Tho larva eat their way throngh the 
wood in every direction, reducing it to a spongy brittle mass thet 
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crumbles to pieces under the slightest pressure ; while the beetles, 
when they are not out feeding or mating, live in the gelleries 
where they lay their eggs. 

The third and last class of insects comprises almost exclusively - 
the various species of white ants. A striking instanceof the few 
other families falling under this class is that of a species of Bostry- 
chid beetle which, until the tree is felled or has begun to die, 
lives in the thick bark of the Pinus longifolia, but works its wey _ ~ 
jnto the wood within a few minutes of the fall of the tree. The 
only remedy against this beetle is to bark the trees without delay. 
As regards white ants, there are certain woods which are self- 
proteoted, either because, like teak and deodar, they contain an oil 
not relished by the insects, or, like Salvadora and nim, they are 
impregnated with an acrid alkaloid, or because, like Hardwickia 
binata and khair, they are too hard for them. In the case of other 
woods nothing short of impregnating them, or painting them over 
with poisonous substances, will protect them against these sll- 
devouring pests. . 

Wood used for marine purposes is subject to the attacks of 
‘certain qrustaceans and molluscs, the most terrible of the latter 
being the bernacle (Teredo navalie). Against this last the only 
sure preservative is to plate the wood with iron or copper. In 

« the case of wood kept in dockyards before use, the best plan is to 
bury it in mud at the bottom of the tanks, or to reduce the saltness 
of the sea-water by mixing enough fresh water, asa certain de- 
gree of brackishness is essential for the barnacle. 
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By the term “combustibility” wo mom the ease ox difficulty 
* with which a substance takes fire, and, being once ignited, continues 
to burn until it is consumed ; and by the heating power of a wood 
is understood the quantity of heat radiated by a unit of volume or 
weight of the wood when burning in the ordinary way. The only 
two elements of wood which burn are ita carbon and hydrogen, 
the former combining with oxygen to form carbonic acid, the latter 
* to form water ; while the incombustible portions remain behind aa 
ash. lt is very probable that the combustibility and heating 
power of the pure wood fibre is the same for all woods, and that ~ 
the actual differences existing between the various woods are due 
entirely:to differences of structure and the presence of accidental 
substances, such as oils, resins, &c, ~ 
. . Combustibility is in direct proportion to looseness of texture 
(guaranteeing free access of oxygen into the interior), to absence 
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‘of moisture, and to presence of resins and oils, which enable some | 
woods to burn well even in a very green condition, Decayed 
wood, owing to its spongy texture, takes fire easily and burns until 
it is consumed, but, as it has lost a very large proportion of its 
carbon, its combustion is very slow and unaccompanied with flame. 
The conditions which affect the heating power of a given wood 


~ are— 


(1). Quantity of contained moisture.—The most highly air-dried 
wood contains a large proportion of moisture. When the wood is 
burnt, a certain portion of the heat produced by the combustion is 
absorbed in converting the moisture into steam, and not only this; 
but as the steam rushes out from the inner layers of the wood, if 
takes up more heat from the burning outside layers. Nérdlinger 
estimates that with 45 per cont. of water present, half the heat of 
combustion is lost, and with 60 per cent. as much as four-fifths, 
These figures prove-the great importance of drying firewood as 
thoroughly aa possible ; all large pieces should be eut into short 
lengths and split, and the wood should be loosely arranged in long 
narrow stacks composed of: only a single row of pieces, so that 
both ends may be exposed and uir circulate freely between the 
several pieces, 

(2). Specific weight.—This is not a safe criterion for woods of 


different kinds, since other circumstances, such as a greener condi 


tion of the heavier wood, resin and oil in the lighter wood, &o., 
may more than countorbalance the superiority possessed by the 
heavier wood in respect of its weight alone. Thus the light, but 
porous and quickly-dried, wood of Butea frondosa gives out more 
heat than several much heavier woods. Nevertheless, for one and 
the same species superior weight alao means superior heating 
power. Hence the heartwood is better than the sapwood, the 
wood of the stem than the wood of the branches and roots (resinous 
conifers of course excepted), the highly lignified wood of trees 
grown in warm sunny localities and in the open than the wood of 
trees of cooler climates and aspects and of canopied crops, 

(8). Anatomical structure.—In tho case of the more porous 
wood the moisture is expelled more quickly, during combustion, 
from the inner mass of the wood, and hence there is less loss of 
heat. We havo already seen that the more porous wood also burns 
more quickly.. Hence in a confined place, as in a baker's oven, 
the more porous wood will not only give out its heat more quickly, 
but also an absolutely larger quantity of heat. For warming roome 
a wood of a certain minimum density is required, for if it burnt too 
quickly most of the heat would disappear through the chimney, 

- ot por. 
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(4). “Smaliness of the pieces of wood used.—-The 
pieoes are, the larger is the surface exposed to a free draught of 
air, end the greater the quantity of heat evolved. But there must 
be a limit to the smallness of the pieces, for sawdust burns with 
little hoat, as it does without flame, 

(5). Presence of oils and vesin.—This cireumstance requires no 
explanation. 5 ’ 

(6). Soundness.—Unsoundness necessarily implies some loss 
of the original quantity of carbon and hydrogen, the only two 
combustible elements in the composition of wood. As all trees 
begin to get more or less unsound at the centre after a certain 
age, trees intended for the supply of firewood ought not to be kept 
beyond middle age. 7% = 

Tho popular beliof that floating diminishes the heating power 
of wood is totally unfounded. What actually happens is. that 
when floated wood is taken out of the water, the pieces are piled 
up pell-mell into large heaps, inside which they undergo a certain 
amount of decomposition. If the wood is dried at once, no loss of 
heating power will result from the floating. re 

Numeyous attempts have been made to ascertain the relative 
heating capabilities of the various woods, In some physical methods 
have been employed, in others chemical methods, 

The most common physical method is to ascertain what quantity 
of water at 0° C. is evaporated by one pound of the given wood 
at a given temperature of the air and under a given pressure. 
A simpler method is to find out what quantity of ice at 0° C, is 
converted into water of a temperature of 0° C. by one pound of the 
wood. A third method, having another purpose, is to burn sepa- 
rately the same quantity of the several woods in one and the same 
fireplace, and note the difference between the temperatures of the 
air of the room at the beginning and end of each burning. The 
doors and windows of the room should of course remain closed 
during the experiment. | : 

Chemival methods consist in ascertaining the quantity of carbon 
and hydrogen present in a given weight of the wood. This is 
done by burning the wood in a closed retort, either with a direct 
supply of oxygen gas or with a known weight of som metallic 
oxide. In the former case we know at once the quantity of 
oxygen used up, in the other we weigh the balance of the oxide 
and thus ascertain the quantity of oxide reduced, and therefore of 
oxygen given up to the burning wood. In either case we are en- 
abled to calculate the quantity of carbon and hydrogen burnt. 

‘The physical methods give results of vory little practical value, 


# 


‘while the chemical tests are entirely misleading (the more so, the 
larger the quantity of hydrogen contained in the wood iz). In ao 
tual practice the relative value of the different woods depends to a 
very great extent on the purpose for which the firewood is required, 
and on how it id be used. Thus for warming purposes generally 
we want a wood that does. not burn too fast, but gives a steady 
prolonged heat: but so much here depends on the draught that the 
value of a given wood will be different according as it {s to be 
burnt in the open (as in a camp fire) or in a fireplace, or in a 
stove. The difference is still greater for cooking purposes ; we 
have every variety of chula, with chimneys and without chim- - 


_ neys, and dishes, some of which require a slow fire, others a quick 


fire, and so on. Tho baker and brickmaker require wood that , 
gives out all its heat in as short a time as possible, so that for the 
short time it lasts, the heat may be intense. For well-made lime» 
kilns also quick-burning wood is necessary; for the very primitive 
ones used by most of our Indian lime-burners the wood must 
not reach full combustion too soon, nor must it burn too quickly, 
although it must give out an intense beat. 
ee Szorion X.-Dzreots anp UNsounDNESS. 


"The difference between a defect and unsoundness is that the form- 


* er is purely a discontinuity of tissue, or abnormal development of 


the fibres, which may interfere with the cutting up of the wood, or 
at least unfit it for certain purposes, whereas the latter is always 
some Yorm or stage of decay. Nevertheless, as some defects are 
often accompanied by decay, it is best to treat both under one and 
the same head. It is not intended here to treat of the diseases of 
trees, the discussion of which belongs to the province of botany, but 
only to refer to them so fur as they affect the technical value of wood. ° 

: Aarictn 1. Dzrzors, : 

” ‘The principal defects are—(1) shakes, (2) knottiness and exag- 
gerated waviness of the fibre, (3) twisted fibre, (4) rindgalls, (5) 
covered sections of pruned branches, (6) enclosed dead branches, 


and (7) interior bark. 
> 1. Shakes. i 


Shakes are separations of the wood fibres extending along the 
entire or partial length of the trunk of a tree, According to their 
position and the direction in which they run on a transverse section 
they are either (A) Heart-shakes, or (B) Radial shakes, or (C) 
Cup-shakes, e ? 

A. Heart-shakes.—A hoart-shake is a ornck, which, beginning at 
the centre of the trunk, extends itself outwards both ways towards 


which the special name of compound heart-shake or star-shake may 
be given as distinguished from tho simple heart-ehake. Tho origin 
of tho beart-shake i always the drying up and consequent shrink- 
ing of the tissue at the centre at the stem. As the surrounding 
tissues do not contract at the same time, the central mass splits 
along one or more lines of loast resistance, that is to say, along 
medullary rays or radially, As with advancing age the shrinking 

continues, the cracks extend outwards as well as grow wider. The 

drying up and shrinking of the inner tissues may be due to old 

age, or to weak growth induced by ap unfavourable soil or situation, 
or by forest fires. Hence heartshakes always begin and are - 
worst at the foot of the affected trees, Sometimes, if owing to 
one or more of these causes there isa predisposition to this de- 
fect, a heart-shake may be produced in a proviously apparently 
eound tree by the shock of the fall when the tree is felled, or even 
by the mere Iurch given by the tree as it begins to fall. Strong 
winds must obviously aggravate heart-shakes. As heart-shaken 
logs dry, the cracks continue to extend themsolves. To minimise 
this danger, the logs must not be barked, and must be allowed to 
season as slowly as possible. A simple device that is nearly always 
successful in arresting the extension of narrow cracks is to drive a 
thin wooden wedge into the end of the log just in front of, and 
across the path of, each such crack. Owing to the position and 
origin of a heart-shake the wood on the sides of the cracks will 
generally be found to be more or less decayed, unless the ‘shake 


‘be a very ‘Yecent one. Logs affected with only a simple shake 
* usually lose nothing of their value as sawyer’s timber, but a bad 
star-shake renders the wood fit only for fuel. Nevertheless very 
fine compound shakes are no great disadvantage in the case of 
large beama,. : 
“2. B, Hadial shakes.—Radial shakes, contrary to heart-shakes, al~ 
ways bagin at the circamferonce of the standing tree and extend 
inwards, They are due to tho outer concentric zones of growth 


@, An old one closed, b, A new one still open, A 
¢. 4 still more recent one, hoe 


* contracting 0 aa to be no longer able to completely encircle the 
inside solid cylinder of wood, Thus a crack or cracks occur. 

, The contraction may be due to sudden excessive cold, or to a very 
hot gun after a chilly night, or to hot blasts of wind, or to forest fires; 
the more sudden the change of temperature the moro effective it is, 
as the difference of temperature betweon the outer and inner zones 
ig then greater, A radial-shake will always occur on the mostex- 
posed side of the trunk. When the difference of temperatura 
which caused the shake has disappeared, the crack closes up, and, in 
the absence of further accidents for a yoar or two, may be grown 
over and completely concealed by the new concentria zones of 
wood. But, on the other hand, the crack may re-open year after 
year, in which case a continuous ridge formed by the thicker 

* growth of wood slong the lips of the long wound (where of 

course there is less pressure than elsewhere) will indicate the 


“ gotirse of the shake. In extreme cases the rupture in the formati 
of the shake may be so violent as to extend to the centre of the 


‘trunk. Strong winds may also cause the shake to extend thus. 


” From what precedes we are able to understand why radial shakes 
_ affect trees of large rather than small girth, solitary treea rather 
than those standing in the midst of a leaf-oanopy, portions of a tree 
_ where the wood is not of uniform structure (the foot, vicinity of a 
large knot, &c.), rather than other parts ; also why a wot soil and 
the possession of easily fissile wood and thick medullary plates 
favour the occurrence of such shakes. ‘The utility of a log affected 
with radial-shakes will depend on the number and continuity of 
the shakes, on whether most of them have healed over, and on 
whether decay has made any progress along the sides of the cracks. 
In some cases the log may be completely rained for timber pur- 
poses, in others beams and even smaller scantlings may be sawn 
out of them, 
:, Os Cup-shakes—In a oup-shake the crack follows the line’ be- 
_ tween two adjacent concentric zones of growth, and it may do so 


Cup-Shake. ees 
a. Complete, >. Partial. ¢. Partial, accompanied 
with rot. d. Combined with « radial shake 


for any distance, from a few inches to the entire length of 
circumference. The cause of separation may be (a) excessi 
expansion by frost of one or more of the outer zones, ‘so that they 
can no longer fit tight over the enclosed solid cylinder of wood, or 
(8) violent swaying or bending of the tree, eo that the limit up to 


ich the zoaes can play upon one another is pasied, or é a) heavy: 
concussion when the tree itself is felled or another large tree falls 
up against it, or (@) shrinking from loss of moisture of the en- 
closed cylinder of wood. Such being the case, it is evident that 
trées in which the vessels are mostly grouped together along the 
inside edge of each concentric ring, are most liable to cup-shakes. 
Since a great many of our species have not even any distinct 
rings of growth, cup-shakes are not much to be feared in India, 
As we might expect, oup-shakes affect more frequently large than 
amall trees (since the former can bend less), and the lower than 
the upper. part of the stem (since it is at the lower part that most 
bending takes place and the wood is least uniform in structure). 
The wood in the cracks of cup-shakes i is not always decayed, since 
it is never exposed to the air. The extent to which cup-shakes 
render timber. unfit for use depends on the number and length 
of the shakes. Badly shaken wood falls to pisces when sawn 
up.- Even a. single shake, if it extends all round the circumference 
reduces the thickness of the useful timber by tho thickness of the 


"tank outside the shake, 


Not unfrequently, in very severe climates, the trunk of a tree is 
abundanily affected both by radial and cup-shakes, in which case 
the wood i is fit only for burning (see Fig. 4). 


with incipient decomposition. (After Gayer). 
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2. Knottiness and exaggerated waviness of fire. 


A knot is produced by an irregular course of the fibres’ roun 
an independent centre of growth, such as branches or a dermant 
bud. Owing to the greater pressure occurring at these places, 
the fibres are also packed more closely together, and compose a 
denser and harder tissue than that surrounding the knot.. The 

~ simplest. knot is that formed by a single branch that has attained 

‘normal development. In a broad-leaved tree such a knot, as long 
as there is no decay present, detracts from the value of the wood 
only when thin planks of good quality are required. It is, how- 
ever, different with conifers, since the wood of the branches is so. 
entirely dissimilar from that of the stem, that if a branch has not 
fallen off while it was atill only a twig, it runs radially through 
the tissues of the stem merely like a plug, which ultimately shrinks 
from loss of moisture until it is easily detachable, even falling. of 
itself out of boards and planks. Such knots are known as loose 
knots. A burr, so much sought after by the turner and cabinet 
maker, is a complex, knot formed at points where dormant buds 
show abnormal vigour without being able to develop into branches, 

+ In species extremely rich in such buds, as in Celtis spp, and ma- 
ples, the burrs may attain the size of a man’s head. Hpicorms pro- 
duce knotty tissue along the entire length of the stem. If they 
are numerous without ever getting beyond the size of small twigs, . 
an ‘extremely handsome mottling may be thereby produced. The 
presence of numerous but weakly-formed latent buds gives rise to 
a wavy course of the fibres, making the wood well adapted for 
ornamental purposes. This defect, when exaggerated, always 
diminishes transverse strength very considerably, and usually 
renders the wood unsuitable for purposes in which heavy strains 
have to be withstood. 


= 8. Twisted fibre. 


“tn ‘this defect the course of the grain of the wood follows 
spiral round the stem, making with the vertical an angle which 
may sometimes exceed 40°. In most cases this angle increases 
with the diameter of the stem, the spiral growth being not at all 
apparent in young saplings. This defect is due to the fibres in 
each new layer of wood being longer than those in the preceding 
layer. The cause of this abnormal growth is not yet exactly 
known, What we know regarding it is that it is hereditary, that 
certain species (Boswellia serrata, Hardwickia binata, &c.), are more 
liable to it than others, that it may be produced by the wind acting 
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“constantly on al unsymmetrical crown, that itis often peculiar to 
certain localities, every tree therein being affected (eg., the Pinus 
longifolia forest ot Ranikhet just below the road to Almora), and 
that stunted trees and those growing out in the open are much 
oftener twisted than tall trees or those standing in the midst of a 
leaf-canopy. Teak seldom if ever auffers from this defect. Twiste 
ed fibre renders wood useless for a great many purposes : it redaces 
the strength of sawn timber in proportion to the smallness of the 
scantling, it renders the wood liable to warp and split very badly, 
and it prevents any kind of effective planing. Wood with twisted 
fibre has, however, greater transverse strength than straight~ 
grained wood if used as large beams, 


: 4. Rindgatls, : 
eso are local wounds that have healed up and been ddver 
over with new layers of wood. The wounds are such as may be 


tansed by a falling’ treo, a passing cart, an animal rubbing itd 

horns, &c., or by the bark being killed by fire or hot blasts of wind.” 
There is always a break of continuity in the first few rings formed 
after the accident, and, however quickly the wound may heal over, 
there is never any union between the new covering rings of wood 
and the surface exposed by the wound, and some amount-of decay 
is always present. The portion affected by a rindgall must be cut 
out of all planks and emall sawn stuff, also from cask staves; and 
if deoay has made any appreciable progress, which is nearly always 
the oase, the entire affected portion must be removed, whatever 
se the log may be put, to. 4 


nota Of THN ULILizATION oF ‘PORKIT, 


rf Covered sections of pruned branches. 


Howevér ‘carefully 2 branch may be pruned off, and even 
surface of section is painted over with some antiseptic substance, 
there is never any real union between that surface and the new 
‘wood that forms over it. If the branch is at all large, saprophytic 
fungi nover fail to enter the section and engender rot (see Fig. 6.) 


“Section showing result of the moat oaresut 
pruning. (After Boppe). 


Tn any case no portion of the section can be left in any kind of 
small stuff into which the wood may be converted. 


8“ Opoluded broken branch, «8°84 2 


: Such branches can of course never form any union with the en= 
" losing rings of wood. The end of such a branch, having for a 
longer or shorter time after death been exposed to the air and 
atmospheric moisture, is invariably more or less decayed before 
occlusion takes place. Hence the tissues of the branch itself and 
those surrounding it are always in a more or less advanced stage 


position, complete hollows, that are bound to grow larger 
year after year, often being the result.(see Fig. 7). F 


Ocoluded dead branch. Nottoe hollow 
. pocket formed. ( After Hartig). 


‘Whatever use is made of a log containing this defect, the enelos- ; 
ed dead branch and all the currounding decayed tissues must be - > 
cut out. 7 


‘ aa 7. Interior bark. eueek a 
Ina few exceptional species having an abno! mode of growth, 
* such as Dalbergia paniculata, Baukinia Vahlii and Millettia auri~ 
eulata, either layers of bark are found throughout the thickness of 
. the atem alternating with layers of wood, or the stem is composed 
.of a mass of bark-tissue traversed by strands of wood. This defect 
is obviously incurable, and the stem is totally unsuitable for use as 
timber, and even yields a very inferior fuel. In the case of species 
possessing normal growth, two distinct stems produced on one 
and the same stool, or the two branches of a fork, may amalgamate 
and become grafted together laterally for a certain distance. When 
this happens, the old bark existing previous to the amalgamation 
remaina enclosed in the middle by the newly forming woody layers, 
~ common to the now amalgamated stems, There is also another * > 
instance of interior bark. In trees that form exaggerated flutes, 
two such flutes may unite laterally and thus shut in the bark 
between them. Interior bark in these two last cases has no fure/ 
ther drawback than to give the unfelled tree a fictitious value in 


respect of great thickness, as it never leads to rottenness. 
ia no way of recognising it until the tree has been felled and out 
up, and it must, of course, be removed before the wood can be 
employed. e 
Agtrots TI, Unsouxpynes. pods, 
Ina provious Section, under the head of durability, the decay 
which overtakes felled and, therefore, dead wood through the at- 
tacks of saprophytic fungi was considered. In the present case 
the unsoundness occurs in the living tree itself, and, besides being 
_ due to the decomposition consequent on the oxidation common to 
all dead organic matter, ia occasioned by parasitic as well as by 
saprophytio fungi, The ravages of the latter are ouly local, being 
confined to the dead tissues, while those of the former may extend 
throngh the entire tree. The mycelium of such fungi sends out 
fine filaments in all directions, which dissolve and absorb every- 
thing in the shape of food that comes in their way, so that the walls 
of the tracheldes, vessels and cells hecome attenuated, and from 
having been closely comented together and firm and tough and 
elastio, lose all cohesion and become soft, moist and brittle—in 


Fig. 8. 


(After Hartig). 


jords, the wood beoortiea “rotten.” The rotten elements 
may fall away in dust and produce a hollow. For our purpose wo 
may consider separately concealed rot and external rot, et 
. . The internal rot caused by parasitic fungi, popularly termed 
_¥ wet rot,” “red rot,” “ white rot,” &., may find entrance into 
‘the tree either by the roots or through « dead branch, or through « 
wound in the stem. Rot that enters through ‘a dead or broken 
branch of some size (see Fig. 8) is the most fatal of all to the 
value of the tree, as it always extends down the entire stem. 
Both parasitic and saprophytic fungi attack the broken jagged 
-end, which moreover absorbs large quantities of atmospheric mois- 
‘ture. The fermenting action of the fungi converts the wood into 
a mixture of acid substances, which are carried down into the 
portions below by. the rain soaking into the branch, and which 
are poisorious to the living parts of the tree. Thus the rot spreads 
rapidly downwards to the base of the tree. Often a callus grows 
over the edge of the broken branch, and forms a constantly 
deepening cup to catch and retain the rain water (sce Fig. 


9). Rot that enters by way of the roots is the most dangerous 


Fig. 9. , 


branch, and progressive rot, (After Boppe), 


of allso far as thé mimber of affected trees is coficerned, since 
+. from a single attacked tree as foous it spreads rapidly through the 
soil from tree to’ tree in an ever-widening circle, and burrowing 

* animals of all kinds carry away the infection (spores) to long dis- 
tances in their fur. Sometimes, especially when the rot has spread 
from a dead or broken bough above, it extends outwards at the base 
of the tree as far-hs the bark itself, where it breaks out in the form 
of a gore (gangrene), from which a dark foul liquid, containing the 
acids above alluded to, oozes out. Internal rot due to saprophytes 
alone is always local. Its origin is always an occluded wound that 
has remained open long enough for the furigus to attack the dry, 
and therefore dead, wood at the surface. After occlusion, owing to 
: the air being shnt out, the rot apreads only slowly. Rot of this 
_ Kind nearly always results in the formation of a concealed hollow 

or pocket (see Fig. above). : 3 

External rot usually takes the form of canker. Caiker is the 


Fig. 10. 


“Canker, (After Hartig), 


“gonsequience of imperfect healing of small wounds, the exposed 
cortex and cambium being attacked by some parasitic or somi- 
parasitic fungus, as they try to form over the wound. The local 
disturbances in growth kept up by the mycelium nearly always 
give rise to malformations and excrescences, from which resinous 
and other fluids often flow. Hence, by analogy, the name by 
which these sores are known. There is of course no limit to 


the possible spread of the rot, which may, in extreme oases, destroy 
the entire bole, as shown in Fig. 11. ‘ , 


trunk and consequent rot (Aftor Boppe). 


Having explained in what forms unsoundness may o¢eur, it is 
~ now the place here to explain how to detect internal rot, firstly, in 
the standing and, secondly, in the fallen.tree, ¢ 
4, In the case of a standing tree the crown and upper part of the - 
bole should be searched for decayed. stumps of broken-off branches 
or holes produced by their complete decay. If such be found 
there is a certainty that the stem of the tree is.uneound for at least 
& portion of its length. To assure.one’s self further, the trunk 
should be examined at the base for gangrene, and be sounded with 
the back of an axe. A hollow sound will be a certain indication 
of hollowness, 8 dead sound of a very advanced stage of rot. A | 
~olear ringing sound does not necessarily mean that the trunk is 
quite sound, for if there is a sufficiently thick shel! of sound wood 
outside, the blow of the axe will return a clear ring. If, in addi- 
tion to giving ‘out a clear ringing sound, the bole is straight, 
symmetrical and without any prominences or excresconces, the 
presumption is that the tree is sound. In unfavourable soils and 
localitios the trecs have a tendency to become hollow and unsound 
. early, and some species exhibit this tendency more than others, 
Hence in addition to the indications furnished by the examination 
of each individual tree, the experience derived from previous fell- 
ings should be utilised. If a tree is soon to be felled, it may be 
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‘mfely put to the really only certain teat of cutting into it at the 
base or boring into it with a large auger. Tho aspect, colour and 
odour of the chips removed by the auger will show whether un- 
soundness is present, and if so, at what distance from the ciroum+ 
ference. The anger holes should of course be made along more © 
than a single radius. . : 

Tho examination of a felled tree is much easier and suret, The 
log or logs taken out should be examined at both ends. Any - 
portion of the section which is softer and more yielding than the 
rest should then be carefully looked at to test its colour, structure, 
hardness, moisture and odour. If this examination of the two ends 
is satisfactory, and still farthor proof of soundness is required, a 
gouge or auger should be used to sound all abnormal prominences 
or other suspicious-looking spots. Often the odour of the sawdust 
obtained in logging Werves as an excellent indication of soundness 
or unsoundness, 

Logs that have a rotten core along their whole length are quite 
‘unsuited for use under trying conditions ; but- the sound-looking 
portions may be used for furniture and other articles kept in dry 
rooms. Where the rot is only local, if the affected portions are 
completely out out, the rest of the log may be used for most 
purposes. . 


et CHAPTER I—THE PRINCIPAL USES OF WOOT 


" With the exception of iron, there is scarcely any raw product 
that serves so many purposes, some of them the most common 
ones of daily life, as wood. All these various purposes may, how- 
evor, be grouped togather into only two comprehensive categories 
according as the wood is required for its own sake or only for 
certain products obtained from its decomposition. We have thus 
the two great olasses of (1) TIMBER and (2) FIREWOOD. 


: Szcrion I—Tursun, com 
“Ginoe, by the preceding definition, timber includes every piece 
of wood that is manufactured into some article or other without 
its specific nature being changed, timber may bo of any size, and 
the popular notion that the idea of timber necessarily implies 
certain considerable dimensions is therefore wrong. _ 2 
+ The timber obtained directly from the tree by merely topping _ 
it and loping off the branches is termed round timber, or. is said 
to be in the round or in the log. If the trunk is roughly squared, 
either with the axe (the most frequent) or with the saw, it is called 


igiuare timber or simply a bald. A balk’ that is not quite 
square is said to be wwney, the wanes being the vatiiral round sur+ 
faces of the original trunk, and the panes the flat hewn or sawn 
Surfaces. Rough timber consists of the trunk or main branches 
_ _ hewn to octagonal section. Sided timber is the trunk split down 
' and roughly formed toa polygonal section. In India, where 
Found posts consisting entirely of heartwood is so often used 
(eg., sal tors), logs of small girth are dressed round. - Compass 
TIMBER is squared timber that is curved in one plane. : 
For such a country as India, with its diverse climates, species, 
peoples, and modes of life, it is impossible to devise as yet, in 
English, a classification of the market forms of timber that can 
be universally adopted. The following is, however, given to show 
on what lines such a classification ought to be based, and to make 
ideas more precise in the mind of the student :~ 


Round Timber. 


pieces at loast 6 feet long and having a minimum girth 

of 3 fost at butt. £ 

Enns, pieces of the same girth as logs, but shorter than 6 feet, ° 

Spans, pieces at loast 12 feet long and between 24 and 86 inches 
in girth at butt, 

Pox, pieces at least 12 feet long, and not more than 24 inches 
girth at butt, 


Posts, pieces of the samo girth as: poles, but only from 8 to 12 
feet long, 


Bruizts, pieces of the same girth as posta, but shorter than 8" ~ 
feet. > 


Savon timber with at Teast two parallel faces: 


cus, J WHOLm tomer, "ne 9x9" to.18"% 18 
BAMELY Fane TIMBER, cee 97 x 4h" ,,18"x 9” 
SoaNTLines, ee, oe 5tK 4" OK OF 


PLANKS, ww tee ae 11” to 187" % 8" to 67 
Dears, (conifers) or noanps (broad- _ 
leaved species), ° » x 1’, 4” 
BATTENS, 6 as Vy Ux yo 
Laras, wee Fee we A KE, 


Agneta 1. Treen verb 1x ScreRsravorones. 


e guperstructures referred to here are those of buildings, of 
bridges and piers (piles excluded), and other similar constructions. 
by - 7 


‘works OM THE UTILIZATION OF FORESTS. 
1. Superstructures of buildings. 


Bpeal ing jn a genoral manner we have six classes of build- 
ings according as the walls are made (a), entirely of logs (block- 


houses or log-huts), or (L), of planks or boards fixed on a frame-- 


work of scantlings, or (c), of laths or saplings plastered over 
with mud (wattle and daub huts), or (d), of mud or- sun-dried 
bricks (kucha walls) or (2), of stone or burnt brick joined with mud 


mortar (sucha masonry), or (f'), stone or sun-dried bricks joined — 


with lime mortar. : 
Daub and wattle constructions are from their nature not intend- 
ed to last for more than a few years. White-ants rapidly destroy 
all but a few woods, and fungi find every condition favourable for 
their ravages. In such structures the whole weight of the roof is 
carried on posts let into the ground or at least into mortar. 


_ Hence the posts should be of durable wood and the roof as light- 


timbered as possible consistent with strength and stability. Hence 
the roof will consist principally of split or unsplit bamboos, where 
bamboos are available, Dates 

For all other desoriptions of buildings, the timber should be 


durable, especially pieces placed in contact with earth or mortar . 


or used in the roof, which last should at the same time be light 
and possess great transverse strength. Durability is particularly 
required in timber used for wall-plates and in terrace roofs, ag 
fungi everywhere, and white-ants in most places in’ the plains, 
attack it on the concealed sido which is in contact with the masonry. 
Except in roofs covered with cylindrical tiles or thatch, the timber 
must be all sawn and squared pieces without any sapwood. Well- 
seasoned teak poles, flonted or washed by the rain during a whole 
monsoon, last for at least 30 yonrs under well-laid tiles or thatch. 
The wood used in boarded ceilings and floors and in every portion 
ofa door or window shou!d not be liable to warp, and should expand 


and contract aa little as possible with the varying humidity of the . 


air, The wood of the threshold should be hard and tough, aa also 


that of floors that are not to be matted or carpetted. If beauty ~~ 


and ornament are desiderata, the grain and colour of all the visible 
pieces of timber should’ be handsome, expecially in doors and 
windows,and wherever there is any moulding, Wainscoting, by 
reason of the great abundance of insect life, is out of place in Indie. 


2, Superstructure of bridges and piers and of other similar 
‘ erections. 


“Hore, more so than in house building, strength and durability 
of the highest order are essential, since the structure is not only 


Xposed to the full and continuous influence of the weather, but is 
also subject to the heavy shocks and vibrations caused by traffic, 
&e, And in addition the wood must he elastic. Hardness and 
toughness are also requisite in pieces subject to the direct woar 
“~ and tear of traffic, “ i 

AnrtoLE 2, TIMBER UsED ON o8 IN THE GROUND, aoe! 
‘The principal uses for such timber are for piles, for strengthening 
“roadways and stream banks, for railway sleepers, for timber slides 
and sledge roads, for palisading and fencing, and for mine props. 
K -1. Piles. @ 


For the foundations of bridges and other heavy structures, when 
“a firm bottom cannot be easily reached, long logs are driven into 

the soft earth in order to support the masonry, As in most cases 
«the logs are placed in the most favourable conditions for the growth 
of fungi-(sufficient warmth, moisture and access of air), only ex- 
tremely durable wood should generally be used; and as the piles are 
driven in with heavy blows, the wood should also be as tough and 
difficult to split as possible. For this reason, in order to preserve 
to the full the strength of the log, it should be used quite round. 
A round section also makes the work of driving the piles easier. 
If deep water constantly stands over the piles, less durable woods 
especially such as last well under water, and at the same possess 
the other requisite qualities, may be used. Trees which grow up 
with a long atraight, clean bole furnish the best piles. Where eal 
grows it is the best wood for the purpose, Terminalia belerica 
hag been used under the Mortakka bridge where the Rajputana- 
Malwa Railway crosses the Narbada, 


2. For strengthening roadways and stream banks. 


Tn numerous towns in England and America and also in Paris, 
some of the streets have heen paved with short blocks of wood 
laid, with the fibres standing vertically, on conorete, such roadways 
: deadening the noise of traffic and being less trying for horses than 
those forined of asphalte or stone pavement, and more durable, 
less dusty and more easily repaired than a macadamised surface. ~ 
Woods ased for this purpose must be hard and tough,’ besides 
being as durable as possible, . 
On unmotalled roads many portions, from excess of moisture, re- 
main soft during the whole year, or at least for many months after 
therains, Such portions are made easy for traffic by laying wood 
across the roadway. Wood so used is subject to the unchecked 
action of every influence of decay, and hence unless they can be 


ronéwed every year, only durable picoes should be used to form the 
foundation of the way, only the small branch wood laid on the 
surface requiring to be put on afresh every year ‘or even oftener 
according to the volume and constancy of the traffic, ‘ 
Lastly, stream banks have often to be protected against erosion 
by forcing the current away by moans of spurs formed of wooden 
crates filled with stones. The orates being always roughly made, 
are constructed of only round wood, which should, however, be 
vory durable and, if possible, consist exclusively of heartwood. Sél, 
khair, Hardwickia binata, and other similarly hard and durable 
woods are the best for the purpose, 


- : 8. “Raiheay sleepers. ” 


The total mileage of railways in India in February 1890 was, 
in rounds numbers, 14,200 miles, requiring, with double lines, 
sidings, &c., about 32,000,000 sleepers for original construction, and 
about 3,000,000 annually for maintenance, supposing the way to 
hayé been laid only with wood. To meet so enormous a demand has 
always, from the first, been a matter of great, and, it may also be 
said, insuperable diffigulty; ‘The wood required for sleepers must be 
' perfectly free from all defects and unsoundness, as durable as pos- 
siblo, and possess great tranaverse strength. Besides this, it must 
be hard enough to hold bolts well, and to resist crushing of the 
fibres, especially when flat-footed rails are used. Such rails are 
fixed and held in place by dog spikes, which, if the wood is at 

~ all soft, are liable to crush the fibres laterally, and thus get loose in 
_ their holes through the constant jarring and jolting to which 
the track is subjected by the moving trgins, This danger is 
most to be feared on curves, on which only very hard woods 
should be used. Die-square sleepers containing no sapwood at 
all are of course the best, but about an inch of sapwood on the 
‘two edges of the upper face are often not-objected to, and half- 
round sleepers, obtained by sawing a log in two, are often used 
‘without any of the sapwood being removed. But in this last case 
both the diameter’ and thickness of the sleepers are fixed in ex- 
cess of the scantlings of a die-square sleeper, and the seats for the 
railsareadzed flat. If the log to be sawn in two is not straight, ~.° 

* or one end is much thicker than the other, this‘defect must be — 
~ yemedied by adzing or flitching off with a saw the irregular sides 
* . or excess width, as the case may be. aval 
The principal woods used for sleepers in India are teak, esal 
and deodar, Hardiwiekia Binata is easily the most durable of all, 
but it is so extromely hard that special machines are required to 


- bore the holes for the spikes, and even then the holes 
with much labour. 
It was the great demand for sleepers (when the construction 
_ of railways was first taken up with vigour soon after the mutiny) 
and the consequent havoc carried into our forests by the contrac- 
tors that first directed the attention of Government to the conserva+ 
tion of our forests. Tho supply was found to be totally insufficient, 
and the question of substituting metal for wood was at onoe taken. 
The Oudh and Hohilkhand Railway laid its rails on cast-iron pote 
connected with an iron tie-rod. The pot sleepers were soon found 
to be inferior to wooden ones as they produced a rough way, and 
the constant jarring of the passing trains rendered the metal very 
* erystalline and brittle, Moreover, owing to the way in which the 
pote were connected, if a single one broke, under a moving train, 
the result was usually the dislocation of a long length of line, 
Hitherto the most successful metal sleeper used in India is por- 
haps the trough-shaped one, with which all the new sections of the 
North-Western Railway have been laid. It is made of a rolled iron 
(better mild steel) plate, which is forced under pressure into the 
form of a shallow trough of the same length and width as a half- 
round wooden sleeper. At the seat of eavh rail the metal is cut 
obliquely away from the rail for a distanoe of a few inches, and 
the cut ends are raised so as to form between them a chair between : 
which the foot of the rail fits. 3 Pree 
As far as present information goes, the following brief compar- i 
ison, point by point, between wooden sleepers and metal 6 ones of 
the trough pattern seems to be justified :— = 
1. Appropriate form.—No practical difference. 
2. Liability to fracture —Wood superior to metal. 
8, Resistance to lateral, longitudinal and vertical displacement. 
Trough sleepers superior, as they can be fixed deep in the ballast, 
whereas to preserve wooden sleepers, these have to be kept ex- 
posed to the air as much as possible. 4 
4, Durability—Life of trough sleeper estimated variously at 
from 80 to 50 years. Steel rusts more rapidly than iron, which is 
however liable to he forved out of shape, Sleepers-of sound, well- 
seasoned teak probably last for over 20 years. Merely adzed 
sleepers cut from undersized logs, so that they contained the pith, 
have been known to last 14 years, or about the same as the best sal. 
Deodar requires renewing after about 7 years. Hardwickia binata 
will probably last as long as metal. Creosoted fir and pine from 
the Baltic rots in 2-or 3 years, sometimes even in the stacks be- 
fore the sleepers can be placed in the line: Another source of loss 


befors use is dus to the formation of large cracks in wood the . 
previously quite sound. All wooden sleepers begin by being at- 
tacked by dry rot on the lower concealed surface, and the progress 
"of the rot may be very advanced even when the visible surfaces 
are quite sound. White ants sometimes attack wooden sleepers in 
spite of the constant passing of trains. 
5. Coat of construction of permanent way.—Cheapness of ‘the 
‘one or the other kind of track depends on the local conditions and 
the state of the iron market. 
6. Maintenance of gauge.—Metal superior. | 2 
1. Cost of maintenance and renewal of sleepers The advocates 
of the metal track contend that once it has set, it requires much 
Jess labour to maintain than a track with wood ; and they also 
adduce the favt,-which is undeniable, that old discarded metal 
aleepers fetch a much higher price than similar wooden sleepers. 
But at the International Railway Congress held at Brussels in 
September 1887, it was decided that sufficient data to come to any 
conclusion do not yet exist with regard to [ines with large’ and 
rapid traffic ; but the greater cheapness of metal tracks carrying 
modium traffic and slow trains has been proved. . 
8. Durability of the raile.—Wooden track superior, Expori- 
“ence in France tends to show that rails laid on wood last three 
times as long as those laid on metal. 
9. Eifect on the road-bed.—Wvoden sleepers injure it loss. 
. 10, Effect on rolling stock,—Metal road perhaps less injurious. 
On tho German railways in 1883 the number of tire breakages 


per 100 miles was 7:25 for a wood-laid way, and 5:96 for a metal- ,. ) : 


laid one, 
4, Palisading and fencing. 


Ta this place we may leave out of account all fences of a mer 
temporary character, such as those yearly put round fields sal 
enclosures in villages. The use of wood for palisades and fences 
is necessarily limited in India by the nature of the olimate and the 
abundance of destructive insects, expecially white ants ; moreover, 
iron wire fencing is very much cheaper and practically imperish- 
eble, For standards for wire fences both round and squared 
pieces are used ; for palisades, battens and planks aro required of 
wooda that stand exposure well. 


eee bs Piestooa. bes i 
. This is feqaired io support the roofs and often the sides of 
the galleries and shafts. Wood so used remains in contact with 
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atantly moist soil in a constantly moist, warm and still atmos- 
phore, and must, therefore, besides being strong enough to resist 
all strains, be as durable as possible.’ The greater portion of the 
wood used in mines consists of short pieces either round or squered. 
At Warora iron wood has been found to anewer best from amongeb 
the woods growing in the district, but as it is scarce, Pterocarpue > 
Marsupium is now exclusively used. ! 


Axriord 8, TIMBER USED IN CONTAGT WITH WATER. | 


Under this head are comprised’ piles used in rivers and in the ‘ 
sea, aluice gates and other permanent canal works, water-wheels, « 
wot slides, fascines for protecting river banks, &e. Woodincon- 
stant contact with water, especially if it is alternately exposed and 
covered, or is in shallow water full of air, is placed in the worst” 
possible conditions for its preservation. On this account none 
but the most durable kinds should be so employed. For fascines’ 
for protective works rapid grown coppice shoots ure the best, 


Agrrotp 4, Woop UsED IN OR WITH MACHINERY. — 


Pho most cammon Indian instances of wood used in machinery 
are the entire apparatus of a Persian wheel, sugarcane and oil mills, 
pulleys, windlasses, tilt hammers and water-wheels. In cog-wheela 
used in machinery set up at a distance from a workshop where 
repairs can be effected, the cogs are best made of some hard, 
tough wood, since the only part of such wheels that is constantly 
breaking consists of the teeth, and broken wooden cogs can be 
* at once replaced from a lot kept in stock for the purpose, All 
parts subject to friction should be made of the hardest and toughest 
-woods obtainable, or the crushers of sugar and oil mills the 
wood should also be as heavy as possible, like Hardwickia binata, 
Ehair, iron wood, babul, Schleichera trijuga, Mesua ferrea. The best 
woods for axle trees are such as are hard and tough, and have . ° 
anastomosed fibres, but without knots, such as babul, sissu, dc. ‘ 

In many cases wood is used in fixing machinery. In order 
to stand the constant jar and heavy strains while-the machinery is 
working, the wood should be very hard and strong. 


Anriota 5. Woop vsep m8 oaT AND BHI Birbind, 


“More care hus to be exercised in selecting wood for ship and 
boat building than for almost any other purpose, firstly, on 
account of the extremely unfavourable conditions in which the 
wood is used for its durability; secondly, on account of the general- 


“ly peculiar shape of the different structures; thirdly, 

the enormous atrains sea-going boats have to withstand; and 
_ lastly, on account of the serious risks attending a breakdown of 
any portion of a ship or boat. ‘ 

The main differences in shape between sea-going boats and 
those intended for traffic on rivers are—(1), that the former are 
shorter and narrower in proportion to their depth, (2), that they 
have « keel, whereas river boats are flat-bottomed, and (3), that the 
former have curved sides exhibiting every degree of curvature, ~ 
whorens the lines of the others are comparatively straight. ! 

Timber fot boat and ship building, besides being as sound and 
durable as possible, must be quite free from faults, must be strong 
and elastic, and must be of the right weight, shape and dimen- 
sions, 

To givea ship stability the centre of gravity must be precisely 
ta certain -height, and hence the importance of using heavier 
- wood in building the sides than the deck, and the necessity of 
having the masts light, but at the same as strong and elastic as 
possible, 

As regards shape the ribs or framework of a ship or sea-going 
boat must consist of naturally curved pieces (compass timber, 
crooks, bends), the curvature being measured by the proportion 
between the length of the chord and the height of the arc, The 
curvature may be uniform throughout, or most_accentuated at 
about one-third the distance from the thicker end. The neces- 
sary ourvature is eometimes given by steaming or boiling and 
then bending, or by hewing the piece to the proper shape; both 
these procedures, however, weaken the timber very considerably. 
The framework of well-made river and canal boats is formed of 
dnees, which are pieces consisting of the stem and a strong branch 
making an angle of from 90° to 100° with the former. The 
branch portion, which is about half the length of the lower por~ 
tion, supports the deck. Knees are often used in sea-going boats 
also for the same purpose, Indian river and canal boats, not 
being decked, require no knees. The framework of a ship has to 
bear all the enormous strains caused by the pitching and rolling of 
the vessel, and must hence consist only of the soundest, strongest, 
most elastic and most durable wood, weight being of course no 
disqualification. Tho sides of the boat and ship are formed of © 
planks fixed transversely across the ribs by means of trenails, 
which are large rivets of some straight-grained, strong, durable 
~ wood. For curved surfaces the planks are steamed or boiled before 
they are used, in order to render them pliant. The deck requires 
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4 light wood with even grain, and one that does not shrink and 
contract-too much with varying quantities of imbibed moisture. 
“Teak if perhaps the best wood existing for decks, j 
Mast pieces should be of some light but very strong and flexible 
wood, and should be perfectly straight. Slow-grown pine contain- 
ing only a small proportion of the soft autumn wood, and having 
the resin distributed in a uniform manner, is the best. Such 
pines come from high latitudes, and, the supply being limited, are 
extremely costly, The usual dimensions of mast pieces are— 
length from 60 to 80 feet, diameter at thin end-from 17 to 22 
inches. The main-mast requires pieces nearly 100 feet long and 
18-19 inches thick at the top. : 
In ironecased ships the plates have to be bucked with teak, 
which is the only wood that does not corrode the metal. 
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_ For furniture and’ house-decoration in any shape wood that” 
works easily, does not warp or split, and holds well at the joints, ia - 
required. Where beauty is demanded, the colour and grain of the 
wood should be suitable, and the wood should be capable of taking 
a high polish, The mottled wood obtained from burrs and tree 
trunks, rendered knotty by numerous dormant buds and small epi- 
corms, is always in great demand ; pieces exhibiting such marking 
are called curls. Dark veins (as in walnut, zebra wood, sissu, some 
specimens of teak, &c.), a regular wavy fibre (as in many specimens 
of tun and sissu), or a satiny appearance due to conspicuously - 
bright shining medullary plates (as in satin wood, tun, mahogany, 
padouk, maple, oak, &c.), also increase enormously the value of wood 
for the purpose of the cabinet maker. To diminish cost many articles 
are only veneered with the handsome kinds of wood. Veneers are 
thin sheets of wood taken off with spocial saws, and by a special 
process, For curved articles the grain of the wood must be ex- 
tremely even and coherent, the best kinds being teak, ebony, black- 
wood, sissu, walnut and deodar. 

Other qualities required in cabinet-makers’ and joiners’ wood 
depend on the conditions in which any given piece is used. Thus 

* the various parts of @ chair and table should be very strong. The 
*” wood for portable furniture, such as chairs, should be light, while 


tall articles, especially those which have a narrow base, require | ~*° 


heavy wood below, The sides of drawers should be able to resist 
friction. For the manufacture of bentwood furniture Hexibla 
2 @ 
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° yoritig ‘wood is nedestary.* And so on, For all articles which | 
stand away from walls and round which the air circulates freely, 
the question of durability is of entirely secondary importange, 


: (To be continued). : 


PALMAM QUI MERUIT FERAT. 
TL HAvE jast received Nchlich’s Manual of Forestry, Vol. I. 
page 96, after pointing out that the average annual net revenue 
“ has quadrupled, he claims—“ this is the legacy left tothe Treasury 

of the Indian empire by the men who directed its forest policy 

during the last 25 years,” I cannot claim during the 20 years of 
my forest service to have done much “ directing” of forest policy, 
but I do most confidently claim to myself, along with other ad- 
ministrative and executive forest officers, the yery large part, if not 
the whole, of the credit of this quadrupled revenue, and I claim 
moreover that very much of it has been obtained in the teeth of 
‘those who have “directed” the forest policy of the last 25 years. I 
nay be a bigot, but it seems to me that there has been, as a rule, 
among onr “ directors” too much “ policy ” in the bad sense of the 
word, in other words, too little backbone." They have ot boldly and 
fearlessly set forth and advocated even the minimum of what they 
must have known to be necessary, in fact they have been governed 
by that pernicious thing “expediency.” This has been so in every 
E branch but one, viz., the area'under protection. I would only ask 
be any forest officer to turn to page 86 and study the table given there. 

2 It would seem, moreover, that even ndw Dr. Schlich cannot shake 
é off his shackles, On page 94 I find that he fixes the minimum 
: aren of forest necossary per head of population in this country at 
e ‘5 sores. On what is this founded? On page 93 E find— 

i (1). Import of forest produce practically nil, 
703... (2). Iron available practically nil, 
(8). Ooal available. ,, 

I turn to page 55, where it is said “ even Prato ‘and Ttaly have a 
- smaller forest area than § is necessary to supply them with s suffici- 


_ © The process of manufacture ia as follows :—The timber ix sawn up into strips 
from 14 to 8 inches square, according to the work for which it is intended, and 
then turned in a Inthe into smooth ronnd rods, These rods ars exposed 
fn an air-tight onse for fiftoon minutes to the action of superhested steam. They 
are then 20 oft and pliable as to be easily bent by hand, and are in this condition 
fitted to iron potterns well seoured. “When the picoos are dry, thoy are detached 
from the patter and retain permanently the shape given them. 


ent quantity of forest produce,” and 4 glance tackwards thows me 
that these countries have °6 and 5 acres of forest per head of pop~ 
ulation, How then is that proportion sufficient for India? I have © 
read with much interest the papers on Hungarian Forestry lately 
given in the Forester, and have bean especially struck by the sim~ 
ilarity of the conditioris to those with which we have to deal, and 
the proportion of forest td head of population in Hungary i is 14, 
Surely much nearer the mark for India. 

T hope some day, if I live long enough, to have something to 
say in “ direoting the forest policy,” and I therefore ask to be allow~ 
od to enter my protest now—at the time—against a statement which, 
if left uncontradicted, will certainly become an axiom—a state- 
‘ment that, owing to its author and the mode of publication, will, 
if left unnoticed, certainly crop up again and be used as a weighty 
(argument against any extension of the reserved forcst to beyond 
“the utterly inadequate proportion of 17 or even 20 per cent. 
In conolusion I would ask other expectant “directors of fore 


* eat policy,” and even those present directors who—and I know there 


are somé such—disagree with Dr. Scblich’s statement, to endorse 
my protest Now. 
Guatt” 


THH INFLUENCE OF FORESTS AND THE DENSITY 
OF THE STANDING CROP ON THE MOISTURE IN 
THE EARTH AND ON THE QUANTITY OF WATER 


WHICH PERCOLATES THROUGH THE SOIL. “ 
Tranalated for the “ Indian Forester” by 8. Wanpiny-Wrtkor). 


Ir is now twenty years ago that I endeavoured in various forests in | ~ 
South Germany to obtain reliable data by means of the lysimeter 
as to the relative quantity of water absorbed by the soil at depths 
of 1, 2 and 4 feet, the soi] being in the one instance covered with 
forest growth, and in the other exposed and bare, the surface being _ 
in both eases level. My experiments led to the results noted below. . 
,. let. So long as it remains unfrozen, soil bare of vegetation 
holds most water in winter, less in spring, still joss in autumn, and 
the percentage of moisture reaches its minimum in summer, in 
Spite of the fact that in‘our latitudes the greatest precipitation of 
water takes place in that season. The soil gives off, however, so 
“ much moisture by evaporation during summer that, taking a mean 
of all observations made, the quantity of water which permeates 
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~ the ‘soil is, at depths of 1, 2 and 4 feet, respectively 33, 44 and 
7 times less than at corresponding depths in winter. 

Qnd. On the other hand observations made in soil covered with 
forest growth, show that such soil retains a greater quantity of 
water, and at greater depth in spring than in winter, a fact easily 
explained, especially in evergreen forests, by the slow melting of 
the snow. Another characteristic of ‘forest-clad soil is, that a 
surface layer of dead vegetation such as leaves, humus, &., has no 
marked influence on the quantity of water absorbed in winter, 
whilst in summer, on the contrary, given two localities both forest- 
clad, the one protected with a surface-layer as above noted, and 
the other without such protection, we will find that‘in the first 
instance thrice, and in the second instance twice, as much water 
will pass through the soil as would be the case in bare soil in the 
open. In short, the obsorvations mado do not leave it open to 
doubt that, during the warmer seasons of the year more water is 
retained in a soil shaded by forest growth than by a soil unpro- 
tected by vegetation. But, as forest-clad soil provided with a 
protective layer of humus is (taking the average of the year) 
superior in absorbing power to bare uncovered soil only down toa 
depth of 2 feet, it follows that the effects of afforestation and of 
the protective surface-covering act only superficially, that is, only 
down to that point where the rootlets commence to absorb mois- 
ture. The increased moisture in the surface soil caused by the 
shade of the forest, and the protective covering of vegetable matter 
is the reason that such plants as orchids, fungi, ferns, &c., which 
cannot exist without shelter and water, are found in moist forests 
where their necessary nourishment is provided by the rich humus. 

It must not, however, be concluded from the above remarks that 
forest-clad soil at a greater depth than 2 feet is cooler and moister 
than soil not similarly covered, and that therefore the former - 
exercises a greater influence on the spring level than the latter. 
I myself wag misdirected to this result by lysimeter observations 
when editing my work “On the Physical Effects of Forests on the 

_ Air and Soil,” butit is now evident by later experiments that the © 
results I arrived at formerly wore valid only for a well-shaded soil, 
sheltered against the wind, covered with dry matter such ag leaves 
and moss, but without forest growth; and not for a forest-clad soil, 
in which the countless intricate rootlets take up daily ao much 
water that the subsoil within the reach of these roots is much drier 
than a bare plot wevoid of vegetation,” cae 
. The. good effects of shade and of a protective surface-covering — 
consist solely in providing during the period of active vegetation 
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better nourishment, that is more water, and consequently a greater 
quantity of soluble salts, than would be forthcoming in patchy, 
irregularly-grown forest where the soil is exposed to sun and wind. 
“.. The following details give a clearer insight into the above 
"remarks :—From July 1884 to July 1885, my Assistant, Dr, Bau- 
mann, made observations four or five times monthly in a stiff clay 
soil at depths of 40 c.m, and 80 o.m. to ascertain the percentage 
of moisture present. 
The looalities selected were as follows :— Parte: oes 
5 (a). A forest of spruce saplings 25 years old, . eae 
to Oe yyw poles BO ye 
Oey oy boos 120) ay 
~_ (@). Unplanted bare ground of the same quality. : 
The results are noted below for easy reference, : 
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Percentage by weight of water in a heavy clay soil, Mean of four. 
or jive observations made each month. 2 
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There is no doubt that forost-clad soil in the root-zone (40 o.m. 
” to 80 c.m. from the surface). was throughout the year many per 
cent. dricr than bare exposed soil. The forest of saplings and 
poles stood in soil poorer in moisture than that of the mature 
spruce forest in which the percentage of moisture approached that 
of the bare and exposed plot, Most water was therefore drawn 
from the soil by the spruce poles, less by the closely standing ill- 
grown saplings, Least moisture was drained from the soil by the 
forest of mature trees, whilst the experimental area uncovered by 
vegetation remained richest in water. 
Also it is apparent that the forest-clad plots, as well-as the bare” 
oxposed plot, contained more water in winter than in summer and)? 
autumn, and that even in winter in the root-zone of the forest-clad' 
plote there was less moisture than in the exposed area, explainable ~ i 
by the fact that a considerable proportion of falling snow is 
caught by the branches of trees, especially of conifers, Even 
when after a thaw the melted snow runs down branch and trunk, 
and drips on the ground, still a considerable loss by evaporation 
takes place before it reaches the earth. Moreover the deep-sirik- 
. ing tree-roots are not totally inactive in the winter. 
_ _A-second series of experiments was carried out from July 1885 
” to July 1886 in the same plots, but at various depths, viz., from 
the surface to 5 o.m. deep ; from 15 o.m.‘to 200.m.; from 30 om. 
to 85 om. ; from 45 o.m. to 50 c.m. 3 from 75 o.m. to 80 o.m.; in 
order to learn the effects of forest growth at these various depths 
The results are given in the followiag Table :— 
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It is exceedingly interesting to find the results of lysimeter 
* readings in previous years confirmed in these observations, which 
show that the uppermostlayer of earth in forest-clad soil, in which 
it must be noted that the rootlets do not spread, is certainly 
moister than soil taken at the eame depth in localiffes improtected 
by vegetation, The denser the shade, the more complete the 
shelter from wind, and the more we favour the formation of a not 
too thick protective covering of vegetable matter, the less mois- 
ture ia lost from the upper layers of soil through evaporation. Thus 
in soil taken at a depth of within 5 o.m. from the surface,there was 
in a sapling forest 30-98 per cent.; ina pole forest 29°48 per cent., 
end ina mature forest 40°32 por cent. of water, whilst in soil 
taken from the same depth in-exposed and bare localities only 
22°32 per cent. of water was found. It must, however, be added 
that the great excess of moisture found in the soil under mature 
forest is due to the observations having been sometimes taken after 
rainfall, which moistens the surface soil much more thoroughly in 
comparatively opon forest than in a forest composed of close 
growing stems. The small amount of evaporation which takes 
place in forests is extremely apparent, and a similar condition 
obtains in fields with growing crops. There too, the uppermost 
layers of soil remain much moister than in fields lying fallow, and 
this is in consequence of the shade and protection afforded by the 
growing crop against sun and wind. The soil, however, both when 
covered with forest or with field crops, is drier in what wa have 
called the root-zone, than above that zone, whilst in soil free of 
vegetation the moisture increases regularly with the depth. This 
extremely important phenomenon is referable to the fact as above 
stated, that forest, more than field-vegetation, consumes a large 
amount of water, and by means of numberless rootlets so dry up 
the earth, that the percentage of moisture becomes less than in 
uncultivated soil. In summer, when the roots aro in their fullest 
vigour, there was 3 per cent. less moisture in the root-zone in the 
soil under sapling and pole forest than under mature forest and 
in uncultivated fields. The difference was less in autumn and still 
less in winter and spring, when the vigour of the roots is at its 
~ lowest. ‘ 
~ Tn 1885-86 as in 1884-85, the soil in apracé pole forest was 
throughout drier than in a forest of saplings, whilst the amount 
of water in the mature forest approached that in uncultivated 
ground. During middle age a tree grows’ fastest, and it is then, 
when the need of water and nourishment is most felt, that moisture 
is most quickly removed from the soil. More moisture ia retained 
z a 


in soil covered by: young forest, because the growth of individual 
trees is slower owing to their crowded state, and because the trees 
having imperfect crowns the diffusion of moisture by transpiration - 
is reduced to a minimum, In a mature forest, the sparer the trees 
are and the sniffiler the annual increment, so much the less is the 
amount of water extracted from the soil, Yet another reason fox. 
the greater percentage of moisture in a mature forest than in a forest 
of saplings and poles is, that rain and dew have freer access to the 
earth in the former, and as, besides this, the extraction of water 
from the root-zone is much less than in younger forests, it follows 
that the percentage of water in this zone, both in mature forest 
and in uncultivated open plots, is nearly equal. 
In order to obtain further details in reference to tree growth in 
draining the soil, a third series of experiments was instituted in 
the years 1886 and 1887, and this was so arranged as to show the 
. draining powors of various species. Ths experiments were carried 
out at Munich as follows :—TFirst the earth to a depth of 120 o.m, 
‘was removed from a considerable area, and five squares of 4 square 
* metres each were marked .out in this area, These squares were 
surrounded, and divided from each other, by watertight walls 
45 am, in thickness, which, composed of concrete and cement, 
became as hard as rock. The floor of each pit was also made 
watertight in similar manner, and sloped towards the centre, so 
that all the water which, after permeating the soil, reached the 
flooring could escape by a pipe placed there. The ends of all these 
drainage pipes led into an underground masonry cistern measuring 
1:2 metres by 5 metres, large enough both to collect and to measure 
the water. A flight of stone steps led to the door of this reser- 
voir, and to prevent the ingross of gnow and rain by these steps, 
they were covered with a movable iron trap-door on rollers, which 
could be closed after entering and on leaving the cistern. 
This arrangement was first constructed with the object of learn- 
ing by. actual experiment the influence of various soils on the 
amount of water which filtered through, or was given off by eva- 
poration. The observations on this point lasted for four years, and 
the result, of the highest importance in determining a theory of 
spring levels, will shortly be published. In the years 1886 and 
1887, however, the arrangement was utilised to ascertain, in the 
most nafural mannor possible, the offects of various coverings, both 
animate and inanimate, on the moisture of the soil and the quanti- 
ty of water which would porcolate through it. 
To this end each of the five pits was filled up and rammed 
down’ with sifted garden soil rich in vegetable mould. The firet 


"experimental pit was planted with 6-year old spruce, thé second with _ 
6-year old beech, the third was covered with dry moss, the fourth 
was sown with grass seed, and the fifth was left unplanted and bare. 

~ . The pits were filled in and planted in the spring of 1885, but 
tho observations did not commence till January 1886, after the soil 
<qhad settled and the plants had taken root. The influence of the 


above-noted protective coverings on the soil willeasily be seen from 
the annexed statements (pages 52 to 54), 

It will be seen from Table IIIA. that the closely-grown, shadow- 
giving spruce plants kept the soil to a depth of 10 om. moister 
than beech trees of the same age. The covering of moss had the 
greatest effect on retention of moisture in the soil, an effect, however, 
diminishing with the depth of the soil, (It should be here noted 
that a layer of dead vegetable matter requires a considerable amount 
of water to saturate it, and that this quantity of water is lost to 
the soil beneath, In spite of this, such a covering enhances the 
moisture of the soil and increases the quantity of water it takes up, 
because it gives protection against the chief causes of evaporation— 
heat and wind—a protection the more perfect up to a certain point 
depending on the thickness of the covering, say up to 15 o.m. or 20 
om. Beyond this, however, no greater protective effect is produced; 
on the contrary, the water soaked up and retained by this excessively 
dense layor of humus seriously decreases the moiature in the soil 
and the quantity of water which passes through it), 

_ The grass-covered plot showed results opposite to those observed 

* in the moss-protected plot. The shallow-reaching roots of the grass 

dried at the upper layer of soil much more than the roots of the 
spruce or beech. Thus meadow grasses and other perennial her- 
bacéous crops require more water than forest trees, and amongst 
these the superficially-rooted spruce aud beech succumb much easier 
to drought than the deoply-rooted fir and oak. Long poriods of 
drought are thus more fatal to meadow grass than to young forest 
plants, 
=. These’ results entirely confirm those of the previously noted ex- 
“> porimenta, and also of tho still earlier lysimeter observations. Put 
briefly, the plot covered with dead moss was the moistest, then that 
bare of vegetation, the plots covered with beech and spruce were 
poor in water, and the grass covered plot was the driest, especially 
near the surface, a proof that meadow grasses extract more water 
from the aoil of the root-zone than either spruce or beech plantations. 
2 In the warmer seasons of summer end autumn the effect of a 
“* protective coveting on the soil is much more marked thant in 
spring and winter. a 
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Influence of various coverings on the quantity of water which fl 
tere through a soil rich in vegetable mould. 
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and covered with 
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Arrangement accordiig to Seasons. 


“Amount of water which drained 
through ta om, 


Precipi- 
tat 1 i 
moistore [ons 
Beech, | Spruce, 
inmm |g years. | 6 years, tas 


- 1886. 


March to May (Spring), -. | 156-98] 12-65] 10:32] 16-96 
June to Angust (Summer), .. $60°22| 15°89) 12°09) 31:6 
September to November (Au-~ : 
tumn), a ve | 11448] peta} oe] 7-17 
December to February (winter),| 126-30] 9@-78| 5-98] 11+40/ 


1887. 
March to May (Spring), 4. | 919°20) 1061; 5:05l 14:40] 9°67 
June to August (Summer), 210°60| 2:50| 1:49) 13°00, 3:91 
September to November (Au- |. : 
tamn), oe eo. | 19410} 1-90] 266) Lo-ts| 7°89 


—— 


Tape ITlo,—Expsaruents at Muyion. 


Proportion of precipitated moisture to water which (filtered through 
: the soil, 5 

(In percentages of precipitated moisture). 
Beech, Spract, Moss, Bare soll, 
mm mm mm, mM, 


1886—* 


Spring, 80 67 108 69 

Summer, 28 21 SE = 46 

Automa, ow.  * co) 06 62 28 

Winter, on we OT 47° Ibe koe 
1887— 2 : 

Spring, © * se an 48 23° - 65 45 

Summer, ... oe O11 00-7 61 18 


Autumn, «. oe «OD 14 BQ 87 
‘We shall find that the above details agreo porfectly with Table 
IIIs., the moss covered plot both in 1886 and in 1887, sowed the 
highest percentage of water passing through the soil: next in order 
came the uncultivated plot, followed by those covered with beech ~ 
and spruce. Unfortunately some injuries to the grass-covered plot — 
compel me to abstain from publishing at present the result of the |. 
observations made in this instance, still this blank in the register 
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1s of no great importance, begause the effects of atmospheric preci- 
‘" pitations of moisture on grass-covered soils have been fully worked 
“out in 1869-70, Professor J. Wolldrich has fixed the quantity 
of water which down to a depth of 2 foot sonked into a grass-cover- 
ad field 25 compared with the quantity which was taken up by a 
baro uncultivated aroa; and he shows that at all seasons of the 
year less water runs off grass lands than off bare exposed soil. 
~ The difference was least in winter, especially in January and Foby 
ruary, but in March it became considerable on accaunt of the 
amount of snow water which had soaked into the bare ground. 
* With the revival of vegotation the difference hecame greater and 
greater ; reached its height in June, July and August, and then be- 
= came gradually less.’ Light rain had no effect on the grass-covered 
“> goil, as the drops remained on the blades of grass and evuporatod. 
The extraordinary difference between the quantity of water 
which soaks through fallow land as compared with grass land, can 
be learnt from the researches of E. Wollay. From May to Octo- 
ber 1874, there fell on a sandy soil 49,409 cub. om. of water on 
every 1,000 sq. o.m. of area, and of this quantity, taking equal 
quantities of fallow and grass land, 19,851 cub, c.m. soaked through 
the former against 9,502 cub. om. in the latter. In the following 
year in the same month 56,712 eub. em. of rain foll per 1,000 
8q. 0.m., and of this amount— ‘ 
per 1,0008q, ¢.t0. of sandy soil in fallow land 86,780 c. o.m, soaked through. 
a a rd » ersss land 8,085 yy «yy ; 


» » 9 Slaysoil ,, fallowlend 18,579 yy 

mo ooo oe gy Bawa lend — 718 ” ” 
oy oon wy MOor Boil, fallow land 24,876. ,, sons Tas 
Eo Om om oy Braoe land 4,921 gy 


‘The subsurface drainage of the soil was thus considerably impeded — 
by the presence of “grass on the surface, We learn further (from 
Table I1Is.) that, first in spring and then in winter, more water 
permeated the soil than in summer and autumn, although most rain 
fell in summer. The colder seasons of the year have, therefore, 
much more influence on spring levels than the warmer seasons. 
In summer and autumn less water soaks through the soil of 
planted areas, more soaks through unplanted bare localities, and “ 
most through uaplanted areas covered with moss. This is easily 
explained by the circumstance that a soil, to make good the loss by 
evaporation and to reach the saturation point, requires the more 
rainfall the more thoroughly it was previously dried up. As the 
moss-covered soil always retains more moisture than a bare unculti- 
vated plot, a less addition of water is required by it to make good 
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‘the loss by evaporation and to keep it at saturation point, hence 
with the same rainfall there is always more surface-drainage water 
from such a plot than from one bare and uncultivated. 

It is noteworthy that in winter and spring the plot planted 
with beech gave « greater percentage of moisture at lower depths 
than the spruce covered soil, a fact which is apparently due to the 

. fact that the evergreen young spruce saplings allow at these sea 
sons less water to reach the soil than the leafless beech trees. 

But in summer and autumn the beech-covered plot allowed more 
moisture to soak through than did the soil covered with spruce. 
This proves that spruce keeps the soil drier than beech, in spite of 
the fact that the observations of Héhnel in Vienna show that con- 
ifers give off in vapour four to five times less water, and require also 
Jess moisture during the period of growth than deciduous trees. 

Observations made with the ombrometer, have always proved 
that in dense spruce forests, not only in winter but also in summer 
and autumn, much less atmospheris precipitationa of all kinds 
reached the soil than in a beech forest, where the light-crowned 
trees are in winter always bare of leaves. It appears also that the 
beech keeps the soil looser and more porous than the spruce, a cir~ 
cumstance I became aware of after many and oarefnl experiments 
made on the air contained in the soil; these proved that there is 
more carbonic acid contained in the air of the soil under beech 
forest, other oiroumetances being similar, than in that of spruce 
forest ; and this oan only be referable to the more rapid ciroulation 
of air, which means greater porosity in the soil of beech forests. 

1f the amount of the aqueous precipitations of the air be com- 
pared with the amount of the water of percolation, one will be 

- astonished at the small percentage of the latter. In 1886, during 
summer, 95795 mm., and in 1887 up to December, 684:15 mm. 
of water were precipitated from the atmosphere. The Table below 
shows the amount which soaked through the various plote— * 


: . 1886, 1887. 
Moss covered soil, 6713 mm. = 7 %, 39-82 rim, 
Uneultivated bare soil, 49-41, Sl}, 22-55 ,, 
Beech covered soil, 89:39 ,, 419, 1877 4, 
Spruce covered soil, 29-85 4, = 9-05, 9-90 


” 


. From Table [IIe may be Jearnt the relation of the seasons to the 
*‘amount of water that percolated through the soil, and the effects 
of the drought of 1887 upon the moisture in the soil, and upon 
the water which soaked through it, cannot be better exemplified 
“than by the figures given in Tables IIIp, and Ilo. The dry weather 
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affected least of all the moss-covered soil, The power of prevent- 

ing evaporation and of retaining moisture evinced by this covering 

waa very marked in summer and autumn; for every 100 mm. 

. of water which fell during the dry summer and autumn of 1887, 
gave on an average as large a percentage of water drained through 
the soil as itdid in the moister season of 1886. To what extent 
increase of evaporation and drying up of the soil follows removal 
of the moss covering, can be seen from the figures which refer to 
the uncultivated bare plot in which the loss of moisture by evapora~ 
tion was greater and the amount of water which soaked through 
much less, If to these influences be added the draining effects of 
plants (beech and spruce), 20 mich moisture is withdrawn from the 
earth, that in summer and autumn the quantity of water which 

" soaked through the soil was often for weeks together inappreoi- 

able. : 

It haa been remarked above (Table I1In.) how ill-proportioned, 
the amount of water which soaks through a soil is to that which 
falls on it. This fact could be quoted as a proof of the correctness 
of Volger’s Theory of Springs, if our earth were coated witha layer 
of one-metre-deep garden soil, rich in vegetable mould, I will, 
however, shortly again show by statistics that, in the case of the 
more porous soils, the proportion of the aqueous precipitations to 
the amount of water which soaks through is quite different to what 
it is In a garden goil rich in humus. By the above observations 
only the well-known property of humus is proved, viz. that it 
possesses, more than any other constituent of soil, a capacity for 
taking up water, and of increasing and preserving the moisture 
in the soil. During the year 1886, not less than 80 per cent., and 
in 1887, even as much as 86 per cent., of the moisture which fell 
on the plot of unplanted garden earth (of a depth of 120 o.m.) 
was either absorbed or returned to the atmosphere by evaporation, 
The colder the season, the greater wes the proportionate amount 
of water which soaked through the soil. It is fully proved by the 

~ exactness of the observations made, that in normal well-canopied 

forests the upper layers of the soil are, on an average, moister. 
then the surface of baro localities ; that, on the other hand, those 
layers of soil from which the trees derive their moisture (the roots 
one) are drier than similar layers of soil in an unplanted field, 

This dryness increases with the amount of water used or given off 

in vapour by the trees, by the length of the period of sap activity, 

by the formation of a perfect canopy with denseness of crop, and 
by the amount of water which the trees retain in their foliage. 

In the mountains, whore the period of-active vegetation is short, 


of tree-growth on it is, 2s above remarked, dependent on the powers 


’ gn the skin of the apple, plum and other fruits, on the needles of 


- At the same time such treatment causes acceleration of decay and 
’ w ropid disappearance of the humus, whereby the supply of water 


the draining effect of a forest cannot be the sdme as in the 
lowlands and plains, and it is self-evident that this forest drainage. 
must he much more intense during the period of sap activity 
than in winter and spring. ‘Any breach in the over-head canopy, 
8 too open condition of the forest, exposure of the soil by. removal 
of the entire crop, in other words, imperfect shade and exposure 
to the influence of the air, dry up the soil to a marked degree, 
even if such conditions are followed by a heavy growth of grass. 


to the roots and the fertility of the soil is much diminished. 
. The draining of the water from the soil and the drying action 


of transpiration of the various species. The leaves of the ash, elm,” 
maple and poplar being rich in water and ash, and giving off large 
quantities of vapour, require more moisture than the leaves of the 
oak and beech, which do not possess these qualities ; and the beech. 
and oak again less than the needles of conifers, which are feeble 
in transpiratory power. The blue gum (Hucalyptue globulus) is. 
especially remarkable for the amount of moisture it absorbs and 
gives off. 

-. Again, the anatomic structure of the leaves has much to do 
with the transpiration, especially the number, size end shape of the 
pores and the structure of the epidermis. Broad, thin leaves, de- 
void of, hair, with numerous pores, smooth to the touch, and with 
thin cuticle, give off more vapour than small, thick, hairy leaves. 
Trees with smooth, leathery leaves, which have a strong epidermis, 
coated with a waxy deposit, like Ficus elastica, laurel, the camphor 
tree, do,, transpire liltle, and are able to exist in dry countries. 

The hairy growth on leaves serves as a protection against ex- 
cessive light, evaporation and loss of heat at night. Most of the 
plants on steppes and desorts, on high mountains, in sunny and 
dry places have on this account a silky or woolly growth on their. 
leaves, or their epidermis is tufted. The thin, shiny, waxy covering 


some conifers, also the thicker, waxy coating on the cactus, 
lignum vite, &o. much diminishes thé evaporation; in the same 
way.asa growth of cork or the rind of a potato do. Remove 
these protections and rapid desiccation follows. s Pee 
_ Leaves rich in water give.off more vapour in the sdme time 
than leaves poorer in moisture. If freshly plucked leaves are 
exposed to the air, it will be observed that those richest in moisture, 
such ss ash, elm,. maple, willow, &.,. wither more-quickly than 


4 Teaved containing less “water auch as oak, beech and birch. If 
leaves are placed under water for a time and then exposed to the 
air, they fade much sooner than if théy had not been soaked, © 
because they imbibe moisture and. subsequently give it off more 
freely than they did before, For « similar reason grass mown 
shortly after rain, dries more rapidly than it would otherwise. 
This is explained thus; the valves of the pores in the leaves which 
are rich in water apen in the presence af axcossiva moistnra by 
hydrostatic pressure, and thus transpire freely, whereas in the 
absence of moisture they close and prevent the dispersion of 
vapour. Lifeless vegetable matter (Jeaves, potatoes, turnips, &e.,) 
give off vapour and dry up more quickly than living plants, 
~ The transpiratory power is, however, not only dependent on 
species, but also in the same species on the age of the foliage, on 
the nature of the root-system, on climatic and meteorological 
infleences, on the amount of light, and on the chemioal and phy- 
sical attributes of the soil, By increased temperature, by dry 
‘winds, by solar intensity, by moisture of the soil, the transpiration 
of trees is increased, and it is diminished by the reverse conditions, 
_ In a soil strong in minerals, and in clay, the formation of the 
moisture-imbibing rootlets is much more vigorous than in a sandy 
soil poor in nourishment. Thus, when plants are well nourished, 
the transpiration becomes more vigorous, and the activity and pro-_ 
ductive energy of the plant-become greater. But not only is 
the amount of vapour given off dependent on the amount of water 
and nourishment in the soil, but it increases with the temperature 
of the earth, because with increased warmth the activity of the roots 
inereases. The root activity ceases at a temperature of 32° F., end 
even at a few degrees higher the work done is inappreciable, and 
such a temperature is frequent in early spring and late antumn, 
The transpiration from the leaves is stopped or reduced to a 
minimum when tho air is saturated with moisture or fog, whilst 
‘dew and rain only hinder evaporation so long as their moisture is 
in contact with the leaves; after the external moisture has diss 
appeared the leaves give off mora vapour than before, owinig to 
_ the excess of moisture they have imbibed, 

From the cireumstance that a forest drains the soil ata oér- 
tain depth, we must not conclude that every forest-covered soi] must 
bo drier than an unplanted space, or than land growing crops or 
grass, The soil-draining qualities of forest can only readily be 
proved whon the soil of both the localities under comparison, at 
least to a depth of 1 or 9 metres, is uf the same composition, aid 
when neither can receive moisture from below, or elsewhere, and 


this is specially the case in summer and autumh. Bat when, as is 
frequently the case in nature, the two soils have different chemical 
and physical qualities, or when the subsoil varies considerably, it 
may happen that forest soil is at one time drier, at anothor moister 
than the neighbouring fields, meadows or fallow. For instance, 
supposing that the forest soil is composed principally of porous 
material (sand, gravel, boulders, shale), and the field, meadow or 
fallow of non-porous earth (clay or loam), it stands to reason that the , 
forest soil must he drier than the other. Or supposing that one soil 
consists of alternate strata of coarse and fine earths, the former na- 
turally permitting the passage of water more readily than the latter, 
and that the other soil is of one density throughout, it follows that 
great differences in amount of moisture will be remarked. The 
soil at high elevations is particularly unsuitable to these experiments 
on account of the varying formation and depth of soil, whilst di- 
Juvial and alluvial soils in valleys, plains and lowlands best adapt 


themselves to correct observation. But even in such soils, before ~~ 


commencing operations, if the work is to be of any value, careful 
trials should first be made by boring or taking sample sections, 
Twas myself only with great difficulty able to find suitable plots 
for experimenting, but I had frequent opportunity to prove the 
extraordinary difference in the amount of water held in various 
soils. I noticed differences of between 4 per cent. and 88 per cent, 
and it is noteworthy that even in the wet moorland (where the 
latter reading was taken), on which stood a forest of mixed spruce 
and Scotch fir, a slight decrease in moisture was apparent in the 
root-zone, in spite of the fact that moisture from below must have 
been drawn up by capillarity. qt 

The following examples will show how rich in water the covering 
of the soil can be in favourable circumstances :— . 

On the 17th August, 1885, after rain, moss taken from a 60-year 
old spruce forest contained on the upper side 72'33 per cent., and 
on the lower 76:64 per cent, of water, whilst the layer of humus 
beneath it held 71:57 por cent, 

On the 29nd August, 1885, in another spruce forest the covering 
of moss contained 75'22 per cent, in its upper portion, and 70°69 
per cent. in the lower, whilst the humus below held 69°02 per cent. 
of water. : 

On the 9th September, 1885, after a day-and-a-half of rain, the 
upper portion of 2 mound of moss held 80-45 per cent., the lower 
portion 74°61 per cent. and the humus below 74:42 per cent. of 
water, ate 
Tho great absorbent power of mossis here clearly demonstrated. 
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Moss, when not overlying vegetable mould, does not part with ite 
moisture until, saturation point being reached, it continues to ag 
receive a further supply of water ; 40 it may be often observed that : 
when a dry sandy soil has a covering of moss, the roots of the trees i 
do not penetrate deeply into the soil, hut spread out in the upper 
layers which are rich in moisture and humus. If moss grows 
higher than 8 c.m. or 10c.m., it keeps back too much water, and 
decreases the percentage of moisture in the soil. 

Effect of field crops on the moisture of the soil, : 
“Phe drying of the soil is aided by all othet growing plants as 
well as by forest trees. To prove this, let two glazed non-porous 
flower pots be taken, and the one planted whilst the other is left 
unplanted. If now equal quantities of water be supplied to each, 
it will readily be seen that the soil of the pot containing plants is 

drier than the other. - 

The numerous experiments of Risler, Wilhelm, Breitenlohner, 
Schuhmacher, Eser and Wolluy have shown that a soil bearing 
field crops gives off a fur larger quantity of vapour, and is much 
drier in the rootezoue than an uncultivated field otherwise similar. 
Risler and Wolluy have further proved that crops like clover, 
lucerne, peas, and. meadow grasses remove from the soil the more 
water, the thicker and higher they grow. “Aa the value of the crop 
of fodder plants depends on their closeness and height, it is evident 
that these crops require more water and dry up the soil quicker * 
than other field crops, 

The question as to whether forest trees or field erops withdraw 
most water from the soil has hygienic importance, and especially in 
relation to the supply of spring water. I have shown above that 
meadow grasses use more water and dry up the soil in the region 
of the roots more quickly than forest growth, and various other zs 
circumstances point to the fact that field crops also affect the upper =<: 
luyers of soil more than forests do. The fact that forest-trees  !.- 
possess leaves with a tough and leathery cuticle which field orops do 
not, points to the probability that the former give off less vapour 
than-the latter. And as it has been proved that the transpira- 
tion of plants stands in a fixed relation to the absorption of water 
with the minerals therein dissolved, there can be no doubt that 
the richer the leaves are in salts, the more vigorous has bean the 
transpiration ef the plant. If the transpiration of the leaves in 
suppressed or deficient, the supply of mineral salts from the soil is 
also deficient, and the normal nourishment.and growth of the plant 
is impossible. The more water plants lose by evaporation from the 


leaves, the more moisture the plant must have drawn from the sail, 
and the more mineral salts must have reached the leaves. Thus 
the quantity of ash in the leaves gives a fairly accurate estimate of 
‘the transpiratory power of the plant. The average amount of ash 
‘contained in vegetables is about 16-18 per cent., tobacco and hops 
17 per cent., turnip leaves 18-16 per cent., potato leaves 8-9 per 
cent., Incerne' 7:38 per cent., red clover in flower 6:86 per cent., 
“meadow hay 6°98 per cent., onk leaves 4°83 per cent., beech leaves 
8-64 per cent., silver fir leaves 297 per cent., larch leaves 2°49 per 
cent., Scotch fir 2°20 per cent., spruce 2°38 per cent., Austrian pine 
1-91 per cent., mountain pine 1°96 per cent. The small transpi- 
ratory power of conifers compared with deciduous trees is here 
evident, as well as the fact that oak and beech give off much less 
moisture in vapour than clover, meadow grusses and other field 
crops. At-the same time the transpiratory power of the leaves 
does not give direct proof of the requirements of the tree in water 
and its ability to dry up the soil. For instance, of two trees whoso 
leaves possess equal power, that one which has the heavier foliage 
will use up most water. Birch leaves are on an average richer in 
ash than beech leaves, but owing to the scanty foliage of the former 
its total requirements in moisture are much less than those of the 
latter, The wild acacia has leaves richer in ash than the copper 
beech, but it thrives in drier soil on account of its lighter 
foliage. x 

Tn the same way the amount of water used by field crops does not 
depend entirely cn their transpiratory power, but also on the ares 
of their leaf-surface, on the density of growth, and on the period 
of vegetation. The period of the most rapid formation of organio 
matter is also the period of the greatest consumption of water, and 
more water is therefore required by a plant at middle age than 
“when approaching maturity. . 

The experiments of Risler in 1870-71, show that the amopnt of — 
water given off in vapour by forest trees is less than that evapo- 
‘rated by field orops. He gives the following amounts in grammes 
per hour per square decimetre of leaf surface :—Luoerne 0°46, cabe 
bage 0°25, grass 0-21, oats 0:14, wheat 0°17, and oak and silver fir 
‘only 0:06 and 0-05, The daily mean evaporation expressed in m.m, 
‘of height was for lucerne 8:4—7:0, meadows 3:1—7:3, wheat 
2-7—28, rye 2°26, potatoes 0:74—1-4, oak OS—I-1, silver fir | 
0'5—1:0, Risler also proved that an acre of forest gave off in « 
‘water of evaporation about three times more moisture than a similar 
area of uncultivated land, but less than a similar area covered with 
fodder crops such as lucerne, clover or meadow grasses, 3 


Th. Hartig’s experiments show that, other circumstances being’ * 
“ identical,—— 
A aquare metre of water gives off : 


in evaporation, —... w+ 2,000 grammes in 24 how 
A square metre of unplanted bare 
soil, . wea 2600 
A square metre of closely grown 
~onts, wee oe we 9,000 7 yy 
” Whilst a equare metro of leaf surface in— : 
Beech forest, te we 210 a * 
Oak, ae oo sa 280 ” te: 
Bprace, is ve 200 2 


oon 
ig also reckons that in @ forest of 1,600 stems to the acre, . 
during 180 days of active vegetation there are given off by evapo- 
ration from every 8,000 square yards the amount of water noted 
below— 

‘Mean for varieties of forest growth, up to... 1028 mm. 
Deciduous forests, up to... oy ove 185-4 
Coniferous forests, upto =... vee we O14 


ot 
a ” 
that is sufficient water to cover that surface to those depths, 
zy, _ All the evidence collected tends to show that field crops, espe- 
cially grass, clover and other perennial plants, give off by evapora. 
tion more moisture than forest plants, but the latter withdraw water 
from a greater depth on account of their long roots. Although, 
, forest trees need less water than field crops, still their requirements. 
"are so considerable, that in many parts of the world the want.of 
taoisture is prohibitive to the existence of forests. This is easily. 
understood when we remember that trees not only store up a large 
quantity of water within themselves, but also give off through, 
their leaves during one day of active vegetation two to four times as 
much water as their dried foliage would weigh, and that even the 
€ needles of the evergreen conifers give off every day an amount 
“" of water equal to one-half their weight, For instance, a vigorous 
", spruce tree 85 years old contained, according to my experiments, 
in its wood and leaves about 2,200 Ibs. of water, end a silver fir 
of the same age, from the same locality, about 264 gallons of water. 
According to Hihnol’s experiments, an ash tree standing in the 
open used up daily from April to the end of October on an average 
* an amount of water equal to four times the weight of its entire 
foliage, the weight of the foliage being reckoned after it had been 
dried by exposure to air. 100 grammes of this dried foliage would 
in its green condition give off in vapour during this pericd more 
than 85-5 litres of water, that is duily about 400 grammes, A 


birch tree with heavy foliage standing in the ope’ gave o 
vapour during 6 months 7,086 kilogrammes of water, or daily 38 
litres ; a beech tree 115 years old lost by evaporation from June 
to November 8,968: kilogrammes of water, that is daily about 50 
litras ; in the case of a heech tree 50 to 40 years old, there was 
during the period of active vegetation a loss of 1,798 kilogrammos, 
or say, daily evaporation of 10 litres, The total quantity of 
water which a beech forest 115 years old gave out in vapour dur~ 
ing the vegetation period for every hectare, amounted to 4 million 

. kilogrammes (or about §80,000 gallons), and if this water were 
spread over the area it would cover it to a depth of 400 mm. In 
Germany the rainfall averages 750 m.m. yearly, thus the atmos- 
pheric precipitations of moisture are with us about twice as much 
ais is required for the welfare of a beech forest. .. 
If the above details serve merely to give a general idea of the 
effects of tree growth on the moisture in the soil and its drainage, 
still we have learnt that our deciduous trees cannot enjoy the ne- 
 gessuries of existence in those localities where the yearly amount of | 
rain, snow and dew is under 400 m.m., and the soil remains too 
dry during the period of active vegetation. 
- With regard to the amount of spring water in any place, it 
vesults from the above-detailed observations that in comparison 
with an unplanted bare area, forest land will diminish the supply 
of spring water ; but that it has a better effect on the supply than 
meadows, pastures and clover fields have. The forest per se‘cannot 
oreate springs, but it is much more effective in preserving existing 
springs than field crops. Extensive deforestations are followed by 
rapid drying up of springs, because the soil is promptly covered 
with grass and weeds which use up more water and permit less to 
drain through than forest land would, and this is proved by num= 
berless experiments in the most varied localities. 
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“IMPROVED SYSTEM OF REVENUE TICKETS. 


Ar certain chaukis or stations in the Dehra Dén Div: 
revenue is collected on fuel, bamboos, grass, and minor forest pto 
duce by means of tickets, Formerly these tickets consisted of 
thin paper of various colours, and on the back of each ticket was 
stamped “ Dehra Dtin Forest Division.” On the face of each 
ticket, the moharir at the chauki recorded, in Urdu, the exporter’s 
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fitne, the class:of produce taken out, and the date and serial 

number of the ticket. Hach ticket held good for one day only: 

——the day of issue—and inthe evening the exporter on his re- 

turn gave up one-half to the moharir, retaining the other half 

himsale, é 

.. The colours represented various values, thus—a gieen ticket had 
a value of 6 pies ; a white ticket, 9 pies; and so on. Under the. 
cover of one greén ticket, a purchaser might export any article, the 
duty on which was 6 pies, such as a head-load of fuel, or of fodder 
grass, or of thatching grass. Similarly for ons white’ ticket, any . 
article, the duty on which was 9 pies, could be exported, such as a 
head-load of maljhan leaves (Bauhinia Vahlii), or of bhdbhar 
gras; and so on, for the other tickets and values. 

Such in brief was the old system, and it is in order to draw the 
attention of readers of the Forester to an improved system, intro- 
duced by the writer, that these notes are put together. or 

The principal revenue chauki of the Dehra Dun Division is 

” situated at Hardwar, and the total number of loads of various 
sorts that pass through this chauki during the year is on an aver- 
age 36,000. ; The daily average varies greatly ; during the rains 
not much business is done, and at other times, especially for some 
months before the Hardwar Fair, which is held in April, as many 
88 200—250 tickets are given out every day. 

For'a long time back it was known that the moharir could not: 
cope with this large demand in the way in which it was originally 
intendod, vis., that each exporter should be provided with a ticket, 
He found that he had not time during the early morning hours to: 
write out each ticket, and enter the details in his register; hence: 

. he invented the system of collective tickets. : 

>. A gang of eight men, say, required head-loads of dry bamboos~ 
and altogether could export 10'scores and 10 bamboos. The royale 
ty on‘ these at 1 anna 6 pies per score amounts to 15 annas 9 pie.’ ” 

Honce the moharir would issue a cullective ticket, composed as fol-” ~ 

lows :—soven blue tickets at 2 annas each, one red ticket at 1 anna, 
and one white one at 9 pies, Pasting these colours together he: 
would issue it as one ticket, and give it a serial number, entering © 
the details on the face of this compound ‘ticket and in his register 

aswell, Another example may be given; four men required 2) 

Scores of green bamboos, the royalty on which is 2 annas 6 pies per | 

score, They received a collective ticket composed of two blue tickets 
at2annas each, one yellow one at 1 anna 6 pies, and one white ong 
at 9 pie, total 6 annas 3 pies, 4 ‘ 

By this means a good deal of labour was saved, and the issue of 

Kk 


tiokets rendered possible within a reasonable time ; but the system 
_was still open to many objections, the chief of which were—-  * : 
(1). The impossibility of checking inside the forest the export of 
material, one individual of a gang holding the collective 
ticket, and all the rest of the party being without tickets; 
and they might be, and generally were, a mile or 80 away 

. from the ticket-holder. 

(2). The difficulty in checking the tickets issued by the mohar- 

ir, and comparing them with the. revenue collected. 
Whether this check was made by the Range officer or by ~ 
the Divisional office, it was found exceedingly trouble- 
some, owing to the material used (thin paper), the collec~ 
tive ticket, and the hurried, and:frequently illegible, Urdi 
writing. “ 7 . : 
(8). The delay in the issue of tho tickets at the chauki, affecting © 
the exporters ; the liability to error in entering in tha te- 
gister the serial number, the amount of revenue, and the 
_ kind and quantity of produce removed. 
. The new system, which was introduced last November, and is 
after five months’ tridl. found to be working excellently, consists 
in the issue of printed cardboard tickets of the same shape and size 
as railway tickets, but of various colours, each colour reprerenting 
<r a price as before. Thus, there is one set of green tickets with the 
printed serial numbers rnnning from 1 to 30,000, also having the 
words “ Fuel head-load 6 pies” printed in English on the face. 
The moharir is provided with a railway date-stamping machine, 
and all he has to do in the issue of these ticketa is to stamp the date 
and receive the money, which occupies a few seconds. The Forest 
guards have all been taught the English figures, and the colour of 
the ticket tells them the price; what they are mainly concerned 
with is the date, and it. is stamped on the ticket thus 27-10-89. 
There is no entry in the register, no writing of the exporter's 
name ; at the end of the day, the moharir, knowing what number 
be opened with, can easily tell how many tickets he has issued, 
and what his revenue ought to be. 

_ There is another set of green tickets hearing a serial number from 
1: to 5,000, and having “6 pies” printed on each, but otherwise 
blank ; these are issued for the export of head-loads of fodder. and 
thatching grass, and one or two other articles of. minor forest pre- 
duce, the total annual export of which is not suffcient.to- warrant 
their being printed, as to the article exported, though this could 
be done if necessary. On, these tickets, the mobarir enters the 
produce in Urdd. ; Baia eer 
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‘Similarly for the other colours, six in all: whenever the annyal 


of the produce exported has-been printed on the ticket. 

Under this improved system, the principle is that every load 
has its ticket ; if two men driving five ponies require’ pony-loads 
of fuel, they are supplied with 5-yellow tickets at 1 anna”6 pies 
each, There is no delay at the chauki, and this tends to increase 
the number of exporters. The checking of the issue and compar- 
” ing it with the revenue is rendered comparatively easy, and can be 
carried out either by the Range officer, or in tle Divisional ‘office, 
without loss of time, 

There is a slight difficulty in the case of green bamboos, which 
“ ¢an ensily be remedied when the next supply of tickets is ordered. 
A score of green bamboos, 10 feet long, is sold for 2 annas 6 pies. 
If a man can carry a score, he is supplied with o printed buff 
coloured ticket, with its own'serial number, for a payment of 2 
annas 6 pies. But as all sorts and conditions of men export these 


bamboos, which are almost entirely used up in the basket trade in 


Hardwar, it frequently happens that he can only carry some num- 
ber Jess than 20. Now at the rate given above four green bam- 
boos are ‘worth 6 pies. Hence, if the exporter can only remove 
16 bamboos, he is supplied with a blue ticket, value 2 annas; 
if 12 bambvos, with a yellow ticket, value 1 anna 6 pies, and so on: 
At present the. mobarir has to enter the number of bamboos on 
the tickets representing fractions of a score ; eventually they can 
be printed. But the exporter must remove 20, 16, 12, 8 and 4; 
he'sannot remove intermediate numbers, This is a slight dised~ 
vantage no doubt, but time will furnish a remedy for this, 

It now remains to examine the cost of this system as compared 
with the old one. “All the material was ordered from Messrs. 
Waterlow and Sons, of London Wall, through Messrs, Gillanders, 
Arbnthnot and Co, of Caleutta, and wns delivered free on rails at 
that city for the eum of Rs, 814-9-0, distributed as follows :— 

+ és ‘RB. ALP, 
(1). A ticket-isane case of polished teak to 
hold 5000 tickets, see ae 860-0 
{2). A ticket-dating press to stamp in ink, 60 0 0 
(8). 114,000 coloured tickets, printed at Re. 
1-9-0 per 1000, se8 vee 178.0 0 


4 
4 


Total, ... 81420 


The carriage to Debra cost about Rs. 23. : 
Thus omitting the initial cost of the ticket-issue case, and 


“‘éxport of any one article is considered important enough, the name 
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stamping machine, which will last for a long while to cone, ‘the 6 at : 


of an estimated annual outlay of 86,000 tickets comes to about 
Rs. 80 compared with the original “cost of the coloured paper 
tickets which was nearly Hs, 50a year. The increased expenditure 
is as nothing by the side of the great advantages gained, and the 
large revenue of the Hardwar chauki, which amounts to Rs. 6,000 
@ year, 

One or two points may still be noticed. There is no objection 

whatever to having the tickets printed in English ; none of the 
exporters can read, and asa rule the Forest Guards who patrol 
the forests cannot read Urdu—anyhow they cannot read printed 
Urdu, which is even read with difficulty by the ordinary vernas 
cular clerk. Thus, the only people who are interested in what is 
printed on the tickets, are the Divisional officer, the Range officer, 
the Clerks’ in the head office, and the Moharir. The latter could 
easily be taught the few simple words necessary, and all the others 
know English. 
. When the exporter returns to the chauki with his load, the 
ticket is cut into two pieces, the dated half being given to the 
purchaser, the numbered half being eventually sent to the Divisional 
office. Thus, no ticket can be used twice over. It is, moreover, 
quite clear that, this system renders dishonesty on the part of the 
moharir almost impossible, and it is unnecessary to dwell on this 
point further, 

If the export were very much larger than it actually is, it would 
be worth while probably to manufacture the tickets at the head 
office, purchasing the blank cardboard of different colours, and 
doing all the printing oneself, Messrs. Waterlow and Sons sell 
all the requisite machinery. 

A. Sucyrums. 


je Smumag ano raved. 


/ TIGER-SHOOTING EXTRAORDINARY. 


fe was about half-past six on # cold raw morning in January, 
when, on turning out of bed, I heard a noise in the jungle not far 
from the Forest rest-house, reminding one strongly of the episode 
* in @ pig’s life just before it enters the Pork-butcher’s shop as 
“pork.” Feeling curious as to the cause of piggie’s evident dise 
composure, I quickly had the elephant got ready. In about 20 
minutes we started off for the spot, guided simply ‘by the unabat- 
ed squealing. We soon found ourselves nearing the place, which 
_ was in a very thick piece of jungle (chiefly planted shisham and long 
grass above the elephant). Wenow caught sight of several pigs, one 
largo, sow in particular, gazing intently in a certain direction, 
from whence the cries appeared to proceed. We made for this spot 
and the pigs reluctantly dispersed. As they did so, I just caught 
a glimpse of an animal bounding away in the grass, but not a 
sufficiently long one to be able to recognize its nature. In the 
grasa, on the spot which it had just left, we now perceived the un- 
happy songster, a huge boar with large tushes, lying on his side 
in a slight depression, into which his life blood was rapidly flow- 
ing. He could do no more than moan bis thanks to us, so we 
left him. to look after his antagonist. After a fruitless search 
of about a quarter of an hour we returned to the boat, just in time 
, to see him trying to hobble away. Thinking that if I allowed 
him to escape I should lose my last chance of getting a sight of his 
enemy, I gave him a pill, and he, after running about 50 yards, 
fell down dead. [ then climbed up into a tree some way off, hav- 
ing previously sent away my elephant, and watched. In abot 
two hours’ time [ heard a quiet heavy tread, and thought I caught 
sight of some beast near the boar. I waited ancther hour, and 
_ then being hungry, and having had no breakfast, got down from 
the tree and had another look at the boar. There I found the 
unmistakeble pugs of master Stripes. I went off to the bungalow, a 
distance of only about a quarter mile, had breekfast, and then had a 


machan built in a thick tree, and pulled the pig into a favourable 
place fora shot. I got up on to the machan at 3 P.m., and had been 
sitting there only about an hour, when I had the pleasure of seeing 
the head and shoulders of a huge tiger in the grass close to the 
boar. I did not wait to see which bit of the pig he fancied most, 
but fired, hitting him just below the shoulder, and breaking his 
fore arm. He writhed about and groaned a good deal, but did 
not show himself again. In a short time my elephant arrived, 
according to arrangement, and we approached him warily. After 
@ good deal of listening and straining of eyes I managed to get a 
right and left at what I took to be the tiger in the grass, and had 
the satisfaction of seeing him roll over apparently dead. We 
were abiéut to go for men to pad him, but thought it advisable 
first to make sure that he was dead. I shouted at him, which 
had the instantaneous effect of giving him renewed life. 6 
He tried to charge, and I tried to stop him. Unfortunately 
tay first shot, fired as the elephant was describing a semicircle, 
had the effect of not only making mo miss, but also of nearly 
~ upsetting me off the pad. I however got a more. steady second 
shot, and the bullet entered his skull under the eye. ad 
I¢ then only remained to pad him. He was not particularly big, 
being 9 feot 5 inches as he lay ; but was evidently in his prime, 


as his teeth testified. He had not suffered the slightest injury 
from the boar, though the latter was armed with formidable tushes, 
and the struggle must have continued for nearly half an hour. r 
~The boar had terrible wounds under the neck and about the left 
shoulder, which was half severed from the trunk. 


25th January, 1890. in “Horutes. 
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NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 42). 
: Azriotn 7 Woop usep tn Canniace axp WadoN-MAzING. 


‘Wood used for this purpose should be as light as possible con- 
sistent with the requisite strength, hardness and elasticity, The 
only portion which forms an exception to the rule is the frame- 
work of high carriages, which must be heavy in order to keep the 
centre of gravity low. 

The most important part of a carriage or wagon are the wheels, 
An ordinary wheel consists of a nave (or hub or hob), and of 
spokes and felloes. 

The nave must be able to resist great and violent shearing strains, 
and the wood must be so dense and hard that these should be 
unable to enlarge the mortises or holes in which the spokes ara 
fixed and thus render the latter loose. It should contain no sap- 
wood. 

The best woods for naves are babul, sissu, sil, black-wood, teak, 
various Albizzias, and satin-wood. : 

The wood of spokes should be al) heart-wood, very strong and 
hard, elastic yet rigid enough, not liable to warp or split, perfectly 
atraight-grained, and without knots and any trace of unsoundness. 
It should be remembered that the whole weight of the carriage or 
wagon is borne successively by an individual spoke in each wheel, 
s0 that a single bad spoke spoils an otherwise perfect wheol. To 
prevent the tires from becoming loose in hot, dry weather, the 
length of the spokes should not be liable to vary much with alter- 
nations of atmospheric humidity. The most suitable woods for 
spokes are sisau, sundri, teak and babul, 

q 
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The folloes should be made of some wood that is able to resist 
crushing, is hard, elastic and strong, does not warp or split and 
is not liable to excessive expansion or contraction with varying 
‘quantities of imbibed water. Durability is also an ossential 
quality, and hence no sapwood should be allowed to remain. To 
proserve all the strongth and elasticity of the wood, the fibres 
should be cut across as little as possible, and hence the advisability 
of using naturally curved timber. When such pieces are not 
obtainable, then the felloes should be hewn out of split sections, as 
represented in Fig. 12, so that the concentric rings may all lie 


Mode of cutting out fellies, 


as much as possible in the same plane as the whesl. The best 
woods for felloes are teak, babul, sissu, sil, nim and oaks. In 
many parts of India, where the ground is flat and the soil sandy, 
no tires are put on the wheels, and in that case hard, tough 
woods, like babul and sissu, answer best. In some parts of Europe 
“bent rims” are used as folloes for the wheels of light carriages, 
and occasionally, the entire circumference of a wheel is formed of 
a single bent piece. 

In teak-growing countries solid wheels for wagons are made, 
consisting of three pieces joined laterally, and held together by the 
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tire and by a pair of iron disks, one on either face, strongly rivotted 
togethor. The axle passes through the middle of the centre piece. 
Such wheels are extremely strong and durable. 

In almost every part of India the axles of numerous carts are 
entirely of wood. To resist the enormous transverse strains due 
to the weight of the body and load and the heavy jolts on a rough 
country road, and constant severe friction, the wood should be very 
strong, hard, tough and elastic. The best axles are furnished by 
Anogeissua latifolia, sil, sundri, babul and Olea ferruginea, When 
the ends, on which the wheels revolve, are of iron, almost any 
strong hard wood will answer for the intermediate portion of the 
axle, > 

The poles and shafts of carts and wagons drawn by oxen should 
be very strong and olastic, the best woods to use are Ougeinia dal- 
bergioides, Diospyros Melanoayton and st]. The polos and shafts of 
carriages have to be light, and thereforo thin and extremely strong 
and elastic. The best Indian wood for the purpose is sundri ; 
but Dicepyros Melanoaylon, Anogeissus latifolia, various species of 
Grewia, and well-aelected and seasoned bamboo, are also found to 
be excellent and are used on a large scale. 

Tho framing of carts and wagons must be made of very strong 
wood that holds well at all joints without aplitting or breaking off. 
The wood in the frame-work of carriages must also be strong, and 
for some kinds of carriages, such as phaetons, it should also be 
naturally curved. The rest of the body of every kind of vehicle 
may be made of any light wood that is strong enough for the 
part where it is used. For carriages every bit of it should be 
thoroughly seasoned and not liable to split or warp, or to shrink or 
expand in an excessive degree. Teak answers excollently all re- 
quirements. Those portions which are not painted must possess 
handsome grain and colour. 

What has been said with regard to carts and wagons apply, 
with obvious modifications, to wheel-barrows, hand carts, &c. . 

As regards railway carriages and wagons, the wheols, axles and 
framing of the floor aro of steel or iron. Tho sides and roofs are 
usually of wood of the very best quality—ueually teak. 

Gun carriages are subject to much more sovere strains than 
any other class of vehicles. Hence great care must be exercised 
in choosing wood for them, Those portions on which the guns 
tat must also be very hard and tough, so as to resist friction 
well, 

Sledgos must be as light as possible. Hence only the strongest 
woods should be used. The runners are subject to enormous 


. 
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friction ; they are therefore armed with removable soles, about 


2 inch thick, of some extremely hard wood. Inthe Western Him 
alayas Querous dilatata furnishes the best soles. 


Anticiz 8. Coorzzs’ Woop. 


The cooper makes casks, barrels, tubs, pails and buckets for | 


holding both liquids and dry goods. For holding liquids the 
wood should not be so porous as to allow any appreciable quantity 
of the contents to filter thtough. Moreover, it should not com- 
municate any unpleasant or undesirable taste or odour to the 
contained liquid, nor impart any objectionable colour. Certain 
dry goods must also be similarly protocted. Portable casks-that 
are to contain liquids must be made of very strong wood, because 
of their great weight when full, and in order to withstand the 
constant violent shocks to which every portion is exposed when« 
ever there is a jolt or shake; and it must be remembered that 
the slightest crack or flaw will cause the liquid to run out. 

The large quantities of rum and other spirits distilled in India 
and the rapid growth of the brewing industry in every part of the 
country, will soon require a large supply of staves for casks and 
barrels. The staves should always be eplit, but English brewers 
seem to be indifferent to whether those they use are sawn or split, 
For a hogshead are required 
. 20 ataves 8° 8” x 6” or 5” x 17’ and ¢ 

10 head-picces 2’ x 8" or 6” x 14”. 


The head-pieces are the staves that go to form the top and hot’ 


tom of the cask. Before they can be put together the staves have 
to be properly shaped and shaven, those forming the sides of the 
cask being kept thickest and broadest in the middle. When thus 
prepared, these latter are 3’ 1° x 5” (in the middle) x 14’. The 
head-pieces are reduced to a thickness of 1} inches. 

Owing to want of enterprise the doubtless numerous kinds of 
Indian woods suited for cooperage work have hitherto remained 
unutilized.. We cannot therefore do better than adapt from Boppe’s 
Technologie Forestitre his excellent description of the manner in 
which cask staves are made in France. 

The staves are made principally in the forest, since wood is split 
most easily when it is frosh felled ; also because it is not every 
piece of timber that is adapted for the purpose, and in the forest 
itself the workmen can best choose only what is really suitable, and 
can often utilize the tops and buttends which the sawyer rejects. 

Three tools are used—an axe with a broad flat head like the 
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* back of a wedge, the divider and the shave. The last two tools are 
clearly represented in Figs. 18 and 14 below. 


Fig. 13. t Fig. 14. 


+ 
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O Divider 
Stave-maker’s tools, (After Boppe). 


"The stave maker's bench (Fig. 15) consists of the fork of a tree 
Fig. 15, 


~ ‘Staveemaker’s bench with divider and mallet 
,: (After Boppa). 


fixed on three stakes firmly driven into the ground, 
The mode of working is briefly as follows :—Billets or rounds of 
the required length being sawn off the logs, they are split with the: 
~ axe into quarters, and each quarter, if large enough, into sectors 
(Fig. 18). 
The divider with a wooden mallet now comes into requisition. 
The sapwood and pith portion of each sector is ramoved, and the 
" sector is split tangentially into pieces of the width of the staves 
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“to be made. ‘These pieces are fixed on the bench as represented in 


Fig. 15 and finally split up into staves. The divider being driven 
into the wood, the slit is extended by pressing on the handle 
and pushing the blade in farthor as the wood splits more and more. 
To facilitate this process it may be necessary to use the mallet now 
and then, The staves may be taken off by splitting the sections 
radially or along the lines of the modallary rays as at (a) in Fig. 
16, or along parallel lines ag at (6) and (c). Tho faces of the ataves 


Fig. 16. 


Method of splitting wood for oash staves, 
(After Boppe). 


. . 2 
obtained by the furmer method are made parallel with the shave ;— 
this method is hence a more wasteful one than the other. 

On the continent of Europe manual labour is sometimes replaced 
by special machinery, which turns out staves of much truer 
shape and size. But the action of such machines is partly a split- 
ting, partly a cutting one. 

In England the staves are cut with circular saws, and, after 
being shaved on one, the future inner, side, are steamed and pres- 
sed to the required curvature. This practice obtains also at Bor- 
deaux, being not only much easier than splitting, but affording 
the advantage of utilizing seasoned wood. : 

Wooden hoops are now seldom used. They are furnishod by 


~ poles and saplings, young stool-shoots being the heat. If poles ~ 


are utilized, they are first trimmed straight and clean, and then © 
split, The hoops are made by forming them on blooks of the re- 
quired girths while the wood is still green. If it has been allowed 
to dry, it must be steamed or soaked in water. Hoops for pails 
are always of rectangular section (about 2” x 14”), and are split 
from pieces of large diameter. 

From what precedes it is.evident that the wood used for cooper~ 
age purposes must have straight and parallel fibres, and be quite free 
from knots and other flaws and from every kind of mnsoundness. 
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AxBrictz 9. SPLIv woop FOR OTHWR PURPOSES. 


Split wood is used for shingles for roofs and walls, for rudders and 
oars, for trenaila and pegs, for drums and sieve-frames, for veneers 
and thin boards, for matches and match-boxes, for musical instru- 
ments and for lead pencils. 


1, Shingles. 


Wooden shingles can be used only in cold dry climates where 
snow lies in winter. Actually their employment is confined to the 
Weatorn Himalayas, where the wood principally used is deodar, 
which is not only very durable, but is also light and easily split. 
Pinus longifolia and excelsa are also largely used, and to a certain 
extent also the spruce and the silver fir. 


2, Rudders and coors. - 


The woods used must be highly elastic, very strong and durable, 
and not given to warping and splitting. Where toak is obtuinable, 
that species alone is used. On rivers in Northern India the paddles 
are made of sAl and sissu principally. 


3. Trenails and pegs. 


Trenails are made of teak, since they must, if possible, be more 
durable even than the ribs and sides of the ship. They aro from 
16 to 28 inches long and 2 to 24 inches thick, 

Shoo and hoot-makers and furniture-makers consume a very 
large quantity of wooden pegs. Any wood will do for pegs, 
which is tough and strong ; it need not be hard, and yet it must 
not be so soft as to get flattened out when being driven in. An 
easy way to test wooden pegs is to bite the end between the teeth ; 
‘unsuitable wood is easily bitten out of shape. Information re- . 
garding the species used is roquired. Bamboo pegs are very 
largely used by carpenters. z 

In this place may also be mentioned skewers for trussing up 
tneat, Bamboo of any kind seems to be the most suitable wood 
for the purpose, 


4, Drums, sieve-frames and band-bomes, 


The Indian double-headed dram is made out of a whole pioce of 
wood hollowed out ; but the single-headed drum is, like the framea 
of sieves; made of a single band of split wood. One of the best woods 
for drams is the Pterocarpus Marsupium, which is remarkably son- 

" orous; but any straight, even and sufficiently close-grained wood 
will be suitable, For sieve-frames the choice is less restricted, 
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and a soft wood, provided it is tough enough, will answer. The | 


bottoms of coarse sieves are often made of woven strips of bamboo. 

Band-boxes can be made only of woods that split well and can be 

” easily bent into shape. The wood may be splié into sheets as thin 

as the wood in match-boxes, or into boards nearly half an inch 

thick. The best woods for the purpose are conifers, on account of 
their long fibre and simple uniform structure. 


Under this head we may include the wood used in the sheaths : 


of swords, knives and daggers. Simal is largely used for the pur- 
pose when coniferous wood is not obtainable. 

The boards and thin sheets required for the purposes treated 
under this head, are most easily split with special machines, & most 
effective pattern of which will be found briofly described under the 
next head. 


5. Veneers and thin sheets of wood for various purposes. 


For veneers only ornamental woods that are also close-grained, 
tough and elastic can be used. They are often sawn with thin 


band saws, but they are best obtained by @ process analogous to - 


splitting. The Plessis machine is one of the most convenient and 
effective for this purpose (see Fig. 17). Tt consists essentially of 


Fig. 17. 


Plessis machine for outting out thin sheets of wood, ~ 
(After Bopps). 

(4). Planing iron. (B), Hoel to prevent sheet of 
i wooed foam breaking or splitting off irregularly. — 
a heavy planing iron (a) working vertically on two guides, which 
can be shifted about horizontally, so that the edge of the blade 
may be moved along any given curve, The heel (2) moves pari 
pasau with the plane, and, as it presses np against the sheat of wood 
. being out out, prevents the latter from breaking or tearing. The 


af, 
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wood to be treated is first out up into billets of the required length. 
Those billets, before being placed on the machine, are roughly 
squared and thoroughly softened by steaming. As soon asa billet 
has been cut up, the sheots are all put into drying presses heated 
with steam. They remain in these presses for a variable time, the 
average being about one minute for every one-twentieth inch of 
thickness. 


. 


6. Wood for matches and match-bozes, 


For matches we require wood that is easily split and burns steadi~ 
ly with aflame. It should, therefore, be soft, Conifers answer 
best. Match-sticks, or splints as they are called, are made from 
solid blocks cut to twice the length of a match, and having a square 
section of about 3 inches side. The blocks are first steamed and 
then placed in a special machine which knocks off several splints 
ata blow. Tho splints are dipped at both ends into the ignitible 
composition and cut across in the middle when dry. 

The boxes aro made of any soft wood that splits easily, All 
knotty portions are removed, and tho. wood is divided into small 
parallelopipeds of square section, which are then split by « special 
machine. Before the thin hoards are pasted into the form of the 
box or cover, they are smoothed inside a revolving hollow roller. 


“1. Wood used for certain musical instruments. 


These instruments comprise those of the violin class, guitars, 
mandolines, zithers, and sitars. For them the fibres of the wood 


-should be out through as little as possible in order to preserve 


their sonority, The wood should be completely free from every 
kind of flaw, and the grain should be straight, parallel and uniform, 
8o as to secure even vibrations throughont and to prevent warping. 
The wood should also he thoroughly seasoned, and as little as pos= 
sible liable to change of volume with alternations of moisture and 
drought. The bellies or sounding boards of the instruments are 
best made of conifer wood, while the sides may ha made of some 
harder broad-leaved species. It is superfiuous to say that sitars 
are the only instruments of this class made in this country. 


7. Wood forglead-pencile. 


* ‘The manufacture of lead-pengM is an entirely new industry in 
India, there being only a single factory at Poona, Wood for lead 
pencils must be even-grained, without knots and, while tough, 
nevertheless easy to cut with a knife, 

R 
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Axrtctn 10, Woon Fok VARtoUs ARTICLES WROUGHT WITH aDZE 
AND ONISEL. 

Such articles are the backs of brushes, saddle-trees, shoo-makers” 
lasts, bowls and plattors, spoons, moulds, rakes, clogs, toys, idols, 
gan-stocks, &e, For all of them only wood that does not crack 
or split or warp must be used. For the majority of them the 
wood should also be hard and tough. Wood used in any kind of 
saddlery must, in addition, be elastic. zi 


Anrronm 11, Woop ror TUBNtNc anp MOULDING. 


. For both these purposes even-grained wood that takes a good 
polish is sought after. In most cases handsome colouring and 
marking are desiderata. Ebony is perhaps the best wood we pos- 
sess, but we have a host of other extremely valuable woods—satin 
wood, blackwood, sissu, tun, teak, padouk, zebra wood (Pistachia), 
Pierocarpus epp., box, sandal wood, é&e. 


Antiorz 12, Wood Fon ENGRAVING AND CARVING. 


For wood engraving we require wood that possesses a perfectly 
uniform texture, is close-grained (so as not to absorb inks and 
colours too freely), and is so hard and tough that the sharpest 
edges that can bo out withstands the heavy pressure to which it is 
subjected in the press, Box is pre-eminently the engraver’s wood, 
but for rough wood-cuts any sufficiently evon grained and compact 
wood will answer. 

- For carving and ornamental relief work similar wood is required, 
although tho texture need not be so uniform and close or the grain 
so hard and tough. For open carving the wood should possess 
considerable transverse strength. Teak, on account of its durability 
and colouring, is greatly prized for all kinds of carved work, 
Sandal wood and ebony are used for fine ornamentation. Other 
good woods are sissu, blackwood, walnut, satin wood, Adina cordi- 
folia, Stephegyne parvifolia, Holarrhena antidysenterica, Wrightia 
spp., maples, and a great many other species. 


AxTicuE 13, Woop For Paoxina cases. 


The characters common to all woods used for packing cases are 
that they should be easily worked, light, yet strong enough for the 
purpose to be served, soft enough to allow nails to be driven in 
without splitting, and not liablo to stain or taint or otherwise 
injure the contents. Deodar, although an excellent wood in every 
other respect, is genorally too oily and strong-scented fur any 
purpose. 


~~ 
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Ono of the chief Indian industries requiring packing cases is tea 
manufacture. There are several sizes of cases to contain definite 
weights of tea, but in all the boards are only $-inch thick. 

According to Mr. Gamble the common tea-box woods in the 
neighbourhood of Darjesling are tun, Duabanga sonneratioides, 
simal, Canarium bengalense, Anthocephalus Cadamba, Acrocarpus 
fraxinifolins, Tetrameles nudiflora, Acer Campbellii or lavigatum, 
Engelhardtia spicata, Echinocarpus daayoarpus, Nyssa scsesilijlora, 
Machilus edulis, and Beilschmiedia Roaburghiana, 

In the Dehra Diin mango is the only wood in which the planters 
pack their tea, although there can be no doubt that numerous 
other wooda will be found to be equally suitable, In Chhota Nag- 
pur even such an inferior wood as Goawellia serrata is employed. 

Information under this head is required from the tea districts of 
Assam and Cachar, Kumaon and Kangra. Besides the qualities 
essential to all kinds of wood used for packing cases, wood for 
tea boxes must also possess the necessary one of not corroding the 
lead lining. Green wood of most kinds has this injurious effect, 
notably Erythrina and the wild mango, and, according to Dehra 
Diin tea planters, also Pinus longifolia, Toak is used in some 
places, but it is far too valuable a wood to be wasted on tea boxes. 

Opium manufacture also royuires u very largo quantity of wood, 
Boswellia serrata being chiefly employed. The wood of this spe- 
cies is not at all strong, but as it seasons very slowly, it is proba- 
bly useful in keeping the opium moist. 


Anriote 14, Woop ror aricuLrunaL AND GARDEN PURPOSES, 


_ Under this head we havo ploughs, harrows, hoes, clod-crushers, 
rollers, poles and laths for training climbing plants, thorn fences, 
rakes, hay forks, tool handles, &e.. 

The plough is made of any hard and strong wood that consists 
of the stem and a large branch making the required angle with it. 
In teak-producing districts that species is almost the only wood 
used on account of its great durability, and the ease with which it 
is worked. In the Himalayas various species of oak aro utilized. 


- Sal, sissa and babul also make excellent ploughs. The shaft ia 


made of any strong, clastic wood, the best being Ougeinia dalber- 
gioides, Diospyros Melanoxylon, sil and species of Anogeissus. The 
yoke is made of the same wood as in the case of carts,. 

Bullock hoes, being confined to the toak-producing provinces, 
are made of toak, the shaft and yoke being of the samo woods as in 
the plough, 

In harrows aul rakes the teoth must be made of some strong 
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tough wood that wears well under constant heavy friction. Sissu 
and babul are the species mostly used. 

For clod-crushers and rollers any hard and heavy wood will 
answer, the heavier the better, such as Hardwickia binata, sél, 
Mesua ferrea, babul, &e. 

Small wood is so cheap and easily obtainable in most parts of 
India, that for poles and other supports for climbing plants any 
wood that will last through one season is considered good enough, 
except in the case of well-kept gardens and orchards, when only 
the most durable woods, such as teak, s4l, &o., are used. 

Forks for hay-making and for lifting: up branches (especially 
thorny ones) for hedging purposes, consist of a single stem ter- 
minated by two equal branches starting from the same point. 
The wood should bo light and at the same time very strong and 
tough. The same qualities are required in wood for tho handlos 
of picks, hoes, spades, shovels, axes, &c. Solid bamboos are excel- 
lent for axes, hoes and picks, the thicker end being cut just below 
a knot that cannot slip through the eye. Species of Zizyphus 
and Grewia also make very good tool handles. In the Western 
Himalayas axe handles made of Cotoneaster bacillaris often last 
three years. 


Anrrore 15. TIMBER FOR VARIOUS MISCELLANEOUS PURPOSES. 


There is a very large demand for lance staves in every military 
country of the world. Straight, solid, gently tapering bamboos 
are unrivalled for this purpose, but they are extremely difficult to 
procure at present, and the German army is now adopting hollow 
iron instead of wooden staves, 

‘Wooden combs are in universal use among natives, the woods 
used being box, ebony, Stephegyne parvifolia, Adina cordifolia, 
sissu, bambdos, several Gardenias, and several other species with 
straight and uniform grain. 

Wooden hat pegs are to be found in almost every house fur- 
nished according to European ideas, Any wood capable of being 
turned and of taking a good polish is suitable for the purpose. . 

Handles for chisels absorb a fairly large quantity of small tim- 
ber, Terminalia tomentosa, khair, sissu and teak are very genoral- 
ly used, the first two being the best. 

Anvil blocks and blocks on which butchers cut their ment require 
a hard tenacious wood, sdl and babul being excellent for the 
purpose. 

The manufacture of walking-sticks consumes a considerable quan- 
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tity of branch wood and saplings. Amongst monocotyledons we 
haye canes, bamboos and palms; amongs tdicotyledons we have 
oaks, cotoneaster, ebony, Mimusops indica, Alangium Lamarckii, 
Prinsepia utilis, &o., &. 


Anriore 16. Woop FoR BaskET AND MAT-MAXKING. 


Bamboos and canes are par excellence the materials for making 
baskets and mats. The bamboos should be cut for the purpose 
before they are a year old, as they afterwards become too highly 
lignified to split well or to bend and take new shapes easily. 
Dicotyledons largely employed for basket-making are willows, Vitex 
Negundo, Nyctanthes Arbor-tristis, Homonoya riparia and numer- 
ous other shrubs forming a profusion of long, twiggy, highly flexi- 
ble shoots, In every case the wood should be used in a green 
condition ; the fresher cut, the better. Wood for basket-making, 
although flexible while green, should become fairly rigid when 
dry, in order that the articles made from it may keep their shape. 
For this reason climbers are seldom suitable for the purpose. In 
the case of dicotyledonous species stool and pollard shoots furnish 

_ the best material. 


Anricyn 17, Woop usEp FoR THE MANUFACTURE OF PACKING 
MATERIAL. 


Thin shavings of wood are now coming largely into use for the 

- packing of brittle articles. ‘This wood wool, as it is called, is very 

rapidly prepared by special machinery, which will work up pieces 

as small as 4-inch in thickness and 6 inches long. The softest 

woods, possessing long, straight and parallel fibres, will furnish 
the best material. 


Astiony 18, TexTizz woon-¥rsex, 


Wood wool, as described in the preceding Article, is digested 
’, in a solution of sulphurio acid in hermetically sealed, slowly rotat- 
ing boilors, the oncrusting matters being thus separated from 
the cellulose, which becomes white and lustrous like silk. These 
thin strips of fibre are then dried in spocial ovens, in which they 
acquire great toughness and elasticity. They are now moistened 
and passed between grooved rollers, which, in flattening them out, 
displace the fibres to such an extent that a little twisting suffices 
to separate these last from one another. In this condition the 
fibres may be spun and woven like cotton or flax. 
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Anticig 19, Woop rune 9 7) * 


Paper consists of cellulose with some sizing substance added in 
order to prevent ink from running. Hence, if we remove from 
wood everything but its cellulose, wo get paper-making material, 
or, as it is called, paper stock. Paper made entirely of wood stock 
is, with the sole exception of that manufactured from young half 
lignified bamboos, rathor brittle and conrso-grainod ; but, on 
the other hand, it takes a cleaner impression and wears away the 
type less than printing paper made from linen or cotton rags. 
Moreover, wood pulp is very much cheaper than stock prepared 
from rags. Mr. Routledge, the great paper manufacturer, made 
samples of paper from bamboo stock, which were equal to the finest 

"qualities of linen and esparto paper. 

Wood pulp is not only used by the paper thanufacturer, but 
serves for a variety of other purposes. By penotrating it with 
special glutinous substances and subjecting it to high pressures, it 
can be made as hard and as durable as one pleases, and be moulded . 
to any shape. Ficture-frames, toys, ornaments, &c., are thus 
made ; also slabs, which may be substituted for boards and planks, 
and are practically unbreakable, and cannot warp or split even in « 
the most trying surroundings. In America solid railway-wagon 
wheels are made of a skeleton of steel with specially prepared 
wood pulp forced in botwoon under great pressure. Such wheels 
last very much longer than purely iron or steel wheels, and, being 
of much more elastic material, produce very little jar, and minimise 
wear and tear of the rolling stock and permanent way. The loose 
fibre is used for stuffing cushions, as packing material and for 
filtering water. 

The pulp may be made either (I.), by physical means, by rending 
asunder the fibres between grind-stones, or (II.), by separating the 
fibres chemically by maceration, 

I. Tus Puysrcan rroonss.—The wood should be fresh-cut. It 
is first barked, divided into short sections, about a foot long, and 
split up, all knots and decayed portions being removed. The amall 
pieces are then broken and ground up in the mill, through which 
a constant stream of water is kept flowing. The water carries 
off the broken fibre and dissolves away all clogging substances. 
The coarser portions carried down by the water are separated by 
a special contrivance, and ground down again to the necessary 
fineness. When the reduction is complete, the superfluous water 
iy romoved, and the pulp is sorted out intu different qualilies ac~ 
cording to its finoness. In Germany alone over 6,000,000 cubic 
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feet of wood is mado into pulp by this method. Tho pulp thus 
obtained is used principally as paper stock. 

II, Ta Caestcat Proorss.—The wood is divided into billets 
and barked. The billets are then sliced obliquely by a special 
cutting machine into pisces about $-inch thick. These pieces are 
passed betweon fluted rollers, which brenk them up into chips 
about }-inch long and from } to }-inch thick. Tho chips are next 
put into pierced iron barrels placed inside a large boiler. The 
boiler is then hermetically closed and completely filled with a 
strong lye of caustic soda, and fires are lighted below. After 
from three to four hours, during which the pressure of the steam 
inside reaches a maximum of about 10 atmospheres, the process of 
digestion is complete, the fires aro put out, and tho boiler is 
emptied and opened. The contents of the barrels, which is now 
pure cellulose (the maceration having dissolved away all the coat- ~ 
ing and cementing substances), are thoroughly washed with plenty 
of water, refined and bleached, and passed between several sets of 
rollers, from tho last of which the entire mass issues forth in ap- 
pearance resombling a largo shect of felt. The sheets, while still 
moist, are sprinkled over with sand and rolled up and formed into 
bales. 

From the lye after it leaves the boiler, and from the first wash- 
ings, from 75 to 80 per cent. of the soda is recovered and can be 
used over again, The substance obtained by this process is the ~ 
pure cellulose of the wood in an unbrokon condition, and is, there- 
fore, not only adapted for paper stock, but also for the manufacture 
of pressed articles, for stuffing oushions, for packing, for filtering, 
&o. Tho yield of cellulose by this process is roughly 25 per cent. 
of the air-dried weight of the wood. 

Mn. Rour.epcn’s METHOD OF PREPARING BAMBOO FIBRE FOR 
PAPER sTOCK.—According to this gentleman the young bemboo 
culms, while they are still semi-herbacoous, should be passed be- 
tween two rollers resembling the rollers of an ordinary iron sugar- 
cane mill. This crushing presses out all tho sap and glutinous 
substances, and reduces the culms to the condition of long flexible 
ribbons, which, after being dried, can be made up into easily ox. 
portable bales. The cleaning and bleaching processes can he effected 
at the rogular paper mills as in the case of rags and raw fibres, 

‘Woop sviTaBLE FoR PAPER sTOOK.—Dark-coloured woods are 
always unsuitable, since their bleaching would be unnecessarily 
laborious and costly. Heartwood is also inappropriate, firstly, on 
account of the dark colour, and secondly, on account of tho oncrust- 
ing matters that cause the sapwood to become heartwood. It is 
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evident that the wood should also not be too hard. Poplars, wil- 
lows, the firs, most of the pines, species of Sterculia, Boswellia, 
and other soft and rapidly growing species will doubtless prove 
excellent for the purpose, The best wood is furnished by stems 
not exceeding 1 foot in diameter. 

Section II.—Frmewoop. 


In epite of the innumerable diferent reqniramants of the popu= 
lation in respect of timber, the demand for firewood is many times 
larger, and will not only remain so, but will even increase in 
greater proportion with advancing civilisation and wealth and 
higher prevailing standards of comfort. Considering fuel for 
cooking purposes alone, the annual consumption, at the very mo- 
derate daily rate of 1 tb. per head per day, must already exceed 
800 millions of solid cubic feet, Insufficiency and badnoss of com- 
munications keeps down the demand as well as the supply brought 
into the market, and millions of cubic feet rot or stand unprofit- 
ably in the forest owing to impossibility or prohibitive cost of 
export. % 

Firewood may bo used for two sets of purposes, viz., (1) directly 
for the heat and light it gives out in burning, and (2) indirectly 
for certain products which form when it is burnt. 


(1). Wood burnt for heating and lighting purposes. 


Wood may be burnt until it is consumed, or it may be burnt 
only toa limited extent and converted into charcoal for future usé.* 
Wood charcoal gives out the highest calorific effect of wood, 
and is hence alone used for smithy and foundry work and for other 
purposes which require not only a steady and prolonged, but also a 
very intense, heat. For glass-making and ore-smelting also charcoal 
should exclusively be used, but owing to the primitive condition of 
the arts in India, tho hardest and heaviest woods are sometimes 
employed. For the production of steam (as for driving machinery, 
soap-making, laundry work, &c.), charcoal is the best, but with 
a strong draught the harder woods yield completely satisfactory 
results (the softer woods are not used at all, because they burn too 
quickly, and hence do not maintain a sufficiently steady heat). 
For the kitchen also charcoal holds the first place, both on account 
of the even heat it gives out and for its burning without smoke. 
Hence the exclusive use of charcoal for roasting, baking and 
grilling ; but when wood can be used, the choice between the soft 


* The manufacture of charcoal will be described in detail in Part III. 
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and light and the hard and heavy kinds depends on the nature of the 
food to be cooked according as it requires a quick or a slow fire. 
‘The baker, the potter, tho tile and brick-maker, tho lime-burner, the 
stoneware manufacturer, de., require a fuel that burns readily and 
gives up all its heat quickly, and hence prefer the softer and 
lighter woods. For warming purposes the best adapted are the 
heavy woods, that are not reduced to’ ashes at once, but form 
largo masses of glowing charcoal, and which do not crackle and 
aplutter or emit clouds of black pungent or malodorous smoke. 

In the Himalayas the resin-gorged wood of pine and deodar 
stumps is split up into chips and splinters, and burnt in a chafing 
dish in placo of a lamp, giving out both light and heat. Dry 
bamboos, bruised so as to become full of numerous long cracks, _ 
burn like torches, and are so used by night travellers through the 
jungles. The green branches of the torch tree (Leora parviflora) 
are also used for torches. 

(2). Wood burnt for the products of combustion, 7 

When wood is burnt (dry distilled) numerous substances are 
given off in the smoke and vapours, such as lighting gas, acetic 
acid, wood spirits, ether, creosote, tar, pitch, soot, &., the quanti 
ty of these substances incransing with the temperature to which 
the wood is raised, i.e, with the rapidity of the distillation. In the 
ashes, we havo potash and various other salts. The woods that 
constitute the best fuel also yield the largest quantity of acid, 
small branch wood being the richest. ‘Tar and pitch can be 
obtained in remunerative quantities only from resinous conifors. 
Tho dostructive distillation of wood is nswally effected in largo 
iron vessels connected with a condenser. Tar and pitch may be 
easily made by’heaping up the wood to be burnt in a pit, at the 
bottom of which there is a receptacle or a hole in communication 
with a receptacle. . After being filled, the pit should bo very nearly 
closed with sods, only a small opening in the middle being left in 
order to admit a sufficient supply to maintain the wood at a glowing 
heat, The wood should be split up small. As the wood burns tho 
tar and pitch run down to the bottom and is thus collected. 


(To be continued). 


ON THE TREATMENT OF BAMBOO FORESTS. 
From 15 to 20 per cent. of the total revenue of the Contra! Circle, 
N.-W. Provinces, is derived from the sale of bamboos. The 
question, therefore, of the rational treatment of bamboo forests is of 
i ; 8 


48 ON THR THEATMANT OF BAMBOO FORESTS, 


importance. There are apparently no works to which reference can 
be made on the subject, and personal experience is acquired slowly. 
It is in the hope that the method of treatment adopted in other 
Circles and the observations made by other Forest officers may be 
made public in the “Indian Forester” that the following notes 
are forwarded to you. 

In this Circle the question of framing the most suitable rales for 
regniating the cutting of bamboos, which here consist entirely of 
Dendrocalamus strictus, has occupied the attention of Forest officers 
for somo years. Numerous cases of overcutting were first noticed 
by Sir D. Brandis during his last inspection tour in 1881, and it is 
likely that at that time many more accessible portions of the Circle 
were overcnt, whilst the less accessible were practically unworked. 
The result of this localization was evident in the poor quality of 
bamboo oxported, a large perventago consisting of shoots of the 
year which shrivelled in drying and had a low market value. 
Again, the arrangement of the price list favoured the export of thin 
bamboos, so that exporters found it profitable to cut the upper por- 
tion of the stem, leaving stumps from 8 to 5 feet high standing in 
the clumps, and such clumps became in a few yoars inextricably 
entangled, so that it was almost impossible to extract full-sized 
bamboos. 2 

The first attempt made to favour the production and growth of 
the bamboo was by altering the price list so as to make inferior and 
thin stems no more profitable to the exporter than good quality 
stems would be. This measure was indispensable, and gave the 
relief it was intended to, At the same time a general order was 
issued that four stems should be left standing in each clump, the 
iden being that it was necessary to stop the practice of cutting 
clumps down entirely, and that in all probability the four stems 
left would be the immature shoots of the year. This measure was 
insufficiont ; it proved extremely difficult to enforce, and it was 
found that if four stems were left, they were not necessarily the 
shoots of the year, and were indeed in most cases poor miserable 
shoots of no use to the exporter and of little to the parent root- 
system. One good, however, did accrue from this first attempt, 
and that was the establishment of a more perfect system of regis- 
tration by means of passes issued by the Ranger ensuring the 
responsibility of cutters for damage done in the areas mentioned 
in their passes. The failure of the first protective measures was 
necessarily followed by more stringent rules founded on experience. 

The second system consisted in (i), division of the forest into 
blocks to be closed for varying periods until the most suitable 
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rotation is discovered, (ii), prohibition of cutting stoms of the year, 
iii), prohibition of cutting any stem at more than 1 foot from the 
round. Beyond this some forests which, from having been open to 
tights and easily accessible, had been woefully abused, were closed 
outright for a term of years to permit the exhausted bamboo stock 
to recoup. In these days when revenue is of importance, when 
the Forest officer is pledged to show that improvement of forests 
and increase of income go together, it required some hardihood to 
initiate such drastic remedies likely, by closing a large percentage 
of productive area, to reduce revenue at a corresponding rate. But 
fortunately, demand being brisk, these rules, issued at a risk, have 
had tho effect of opening ont the less frequentod forests, and 
revenue has not fallen off, though the quality of material exported 
and the standing crop is greatly improved, The working plan 
for bamboos at present in force in this Circle comprises therefore 
(i), a system of passes, cach cutter being personally responsible 
for the tract, mentioned in his pass ; (ii), the arrangement of the 
price list so that no advantage is gained by exporting inferior 
produce; (iii), the closure of certain blocks annually ; (iv), charg- 
ing a higher rate for bamboos extracted from blocks closed to 
cutting during the provious year; (v), prohibition of cutting 
atems of the year, and (vi), prohibition of cutting any stem higher 
than 1 foot from the ground. ; 
Clauses (i), (ii) and (v) call for no remark, and the advantage of - 
the prohibition under clause (vi) is self-ovident—at any rate there 
is no apparent advantage in leaving 3 to 5 foct of good bamboo 
to wither gradually, its prosence cannot protect the young shoots 
for more than a few hours, whilst by cutting close to the ground 
the clump remains open and clear, there is no chance of entangle- 
ment preventing easy extraction in future years, and there is direct 
guin in utilising the entire stem which frequently provides two 
sticks where one only was formerly exported. With regard to 
clause (iv), experience will show what is the best method of col- 
lecting the exhanced price. Auction sales are doubtless the most 
productive, but are impossible when the forests are worked by men 
of small means and without capital. Moreover, the sale of a 
monopoly in any block might tend to favour overcutting, that is, 
the exporter must add the price of his monopoly to the cost of 
extraction and carriage, and the more material ho exports the 
cheaper he would afford to sell. On the other hand, there is diffi- 
culty in collecting an enhanced rata from several exporters, while 
the gale of similar produce at various rates is confusing, occupioa 
much of the Runger’s time, and gives an opening for trickery. 
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The important point is, however, to discover whether the welfare — 


of the bamboo and its revenue-producing powers aro best served 
by (a), opening blocks for two years and closing for one year 5 
or (5), opening and closing in alternate years ; or (e), opening for 
one year and closing for two, We wish to ensure to a clump the 
full term of its natural life, and during this period to remove as 
many marketable stems from it as possible without impairing its 
productive vigour. 

Tn the first instance, 33 per cent. of the available area would 
be closed annually, but it would seem that there are some objec- 
tions to this rotation—Lst, of the area open to cutting one-half 
would have been undor protection the previous season and the 
other half open to cutting, causing thereby a variation in rates ; 
2nd, given u steady demand that is likely to continue, opening 
66 per cont. of the forcat docs not sufficiently restrict operations, 
and thereby drive exporters to the inaccessible loculities ; and 
8rd, one year’s protection after two years of heavy local eutting 
is probably not sufficient to maintain the bamboo in full vigour. 
If blocks are closed to entting every third year, tho only probibi- 
tion being under cliuso (v), viz., that stems of the year aro not 
to be cut, and if at the same time it happens to be to the advantage 
of exporters to remove as many bamboos as possible, it is probable, 
or at least possible, that at the close of two working seasons such 
blocks would contain only stems which had sprung up during the 
previous autumn. The result of this treatment would probably be 
increased activity in the root-system, and the springing up of 
numerous shoots during the ensuing monsoon in the natural effort 
to provide sufficient foliage to support the life of the clump. This 
theory is borne out by observations made this season, when it was 
observed that fewer new stems were present in a forest closed to 
cutting than in one cut over in the preceding spring. It is, how- 
over, likely that a clump repeatedly culled in, that is twice every 
three years, to produce an abnormal number of new shoots, would 
he liable to bocome exhausted in tho effort and ultimately die pre- 
maturely ; and for this reason it appears that the secund rotation 
above noted has a decided advantage. 

In the case of closing and opening blocks in alternate years, the 
fact of the area being more restricted would lead to the oxtraction 
of all marketable stems if at all accessible. The heavy crop of 
new stems consequent on cletr-cutting would then have time to 
harden and be ready for the next rotation, whilst uniformity of price 
would provail in tho Cirolo, and the general price list could then 
be altered to meet the needs of the changed circumstances, 
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Tuking the third plan of two years’ rest after one year’s cutting, 
the advantage gained would be that.a largo proportion of the 
bamboo would be in its third year, and, therefore at its prime, 
whilst we could be perfectly certain that the clumps were not 
overworked. On the other hand, the closure of so large a propor- 
tion of the productive area and diminution of the new crop over 
that area (on the theory that cutting produces new stems) would 
doubtless he a serious hindrance to the income and unnecessary 
asa protective measure. It is assumed in the above remarks that 
all the marketable stems in a forest open to cutting would be 
removed. Although ‘this would not invariably be the caso, yet 
this is the basis we must work on ; for, in the first instance, it is 
permitted and favoured by our rules, and, in the second instance, if 
we intend to keep up the rovenuo from this source, to supply the 
local market and yet to close yearly from 30 to 50 per cant. of 
our productive area, we must expect to find that exporters will not 
leave much of yalue behind them. 

Tho advantage of closing a bamboo forest for more than two years 
is not at present apparent, except-in those special cases where pro- 
Jonged ill-treatment necessitates prolonged protection. It is pro- 
bable that in normal conditions the annual crop of new stems would 
be much diminished, and after the second year there is actually no 
improvement in the quality of the mature stems, but rather, in the 
opinion of merchants, a deterioration in value, But this and many 
other points can only be decided by actual experience, and it is a 
record of such experiences that we are so badly in want of. Asa 
rule natives are wonderfully incapable of accurate observation, and 
thoir statements are not to be relied on without further enquiry, 
For instance, the ordors regulating the height at which stems must 
be cut are unpopular, and it was generally asserted that the death 
of the clump would follow such treatment. Yet the solid variety 
of bamboo used for “ lathis” is generally cut close tothe root, and 
often below the surface of ihe soil, and it has not been noticed that 
this has any injurious effect. 

The seeding of the male bamboo is a subject of which little is 
recorded, It may be theoretically correct to say that it fowers 
annually, but in practice it does not do so in this Circle. Solitary 
flowering clumps may indeed be found every season, and in these 
clumps sometimes one and sometimes many stems bear flowers. 
But as a rule the bamboo flowers at long intervals over large areas, 
though not over entire districts, and when this occurs the clumps in 
thesa areas dry up and tha ground is covered with seedlings. Tt has 
often been observed that clumps which have been so maltreated by 
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men and cattle as to be at the point of death, carry flowering stems, 
and it almost seems that the cireumstances which influence the 
sceding of bamboo are those which are conducive to the death of 
the clump, such as age, continued drought, or persistent maltreat- 
ment ; this would also explain the providential coincidence of bam- 
boo soed with famine years, as mentioned in Brandis’ Flora, 

Ut is a question for consideration whether firo-conservancy is 
beneficial in mature bamboo forests, It has been observed that 
continued successful protection so favours tree growth that after 
some years tho hamboos die for want of light, and it is in these cases 
extremely interesting to note the struggle niade by tho now shoots 
to reach the light above the tree growth. But this struggle ulti- 
mately ends in failure. Pure bamboo forests, which, however, are 
infrequent, aro self-protective after a few, say 12 or 15 years. Itis 
in this first period that protection is necessary, but the absence of 
cattle is even more important than keeping out fire. Cattle graze 
during the winter months when the leaves are green, and probably 
often uproot the seedlings when grazing, whilst fires occur only 
after the seedling has died down, and, if not very sevore, do not 
seem to injure thé root. Those seedlings in tho immediate neigh- 
bourhood of the parent clump, however, rarely escape destruction 
in forest not under fire protection, as the dry bamboo burns with 
an intensity fatal to most young growth in its vicinity. 


8. BAW. 


THE FORESTS OF THE UNITED STATES, 
I—Tue Forusr Recioys. 


Tue general division of the forest of the United States into two 
longitudinal belts, viz., the Atlantic and Pacific belts, is a natural 
one, and has long been adopted by American scientists. Between 
those two belts, separated from them by a broad strip of prairie, 
may be placed a third, which may be called the North American 
forest belt, and which comprises the forests. of the ranges cast of 
the Bernardino Mountains, F 

‘Within each of these belts, depending on latitude and altitude, 
are distinguishable four regions differing in climate and vegeta- 
tion. It is the establishment of these four regions which is the 
object of this paper; and as they do not quite fit in with the 
hitherto-pnblished views of the American scientific world, it is 
hoped that this paper will also bave the effect of eliciting an 
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interesting discussion, and perhaps ofgleading to a definite settle- 
ment of the question. 

The present distribution of plants, especially of the forost trees, 
is the result of a slow struggle for existance hatwean one another 
during many thousand years. There seems no reason for sudden 
changes, except from the action of man. Hence the actual geo- 
graphical distribution of planta may be taken as constant for a 
long series of years to come. 

Tho vegotation of the whole globe may be divided into several 
regions rtinning parallel to the equator, and differing in climate as 
well as in flora, which indeod ia partly the outcome of the former. 
Hence, where the climate is sufficiently well known, the lines of 
separation between the several regions may be traced out even 
independently of the floral features. This method is indicated 
where, owing to peculiarities of soil, typical representatives are 
replaced by other forms which ordinarily grow in different regions, 
such as pines in light sandy soils, or the swamp and white cedars 
in wet ones. 

‘The boundary betweon two regions is actually defined by a belt, 
the width of which varios according to the gradual or rapid change 
of climate and flora from one to the other. But for scientific 
purposes such a boundary is assumed to be a mathomatical line, 
that ought to coincide with a certain parallel of latitude, but never 
actually does so owing to such causes as the unequal distribution 
of land and water, the irregular configuration of the continents, 
warm and cold currents, differences in the provailing winds, &o. 

Thore oxists a very striking parallelism between astern Ame- 
rica and Hastern Asta, also between Wostern America on the one 
hand, and Western Asia and Europe on the other. The Gulf 
Stream, after running-up along the south-eastern coast of the 
American continent to 86° N. L,, turns off north-east, striking the 
western coasts of Europe, to which it gives their exceptionally 

"mild climate, Tho Japanese current, thy Kura Shiwo (literally, 
the dark salt stream), glides along tho south-east coast of Japan, 
and bending thence north-cast at the same latitude (86° N.) as 
the Gulf Stream, finally strikes the western coast of North Ame- 
rica in high latitudes, so that the climate of that region, in spite 
of its moro northerly situation, is no colder than that of the 
European coast washed by the Gulf Stream. In both regions 
forests may extend as fir north as the 70th parallel of North 
Latitude, while on the opposite or eastern coasts of the groat 
continents which are washed by cold currents, forest growth coases 
at about Latitude 50° N. : 
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The preceding facts can ‘scarcely be a matter of dispute, but 
they do not seem to have been sufficiently taken into account in 
the demarcation of the different floral regions, which demarcation 
should be based especially on the distribution of the forest treos, 
since they are far more typical and important than any kind of 
shrub and most of the herbaceous species. Owing to the cold 
and warm currents, the configuration of the continents, and the 
prevailing winds with their variable amounts of moisture, we may 
expect a very irregular course of the lines separating the different 
floral regions, And just as the isobars over a continent must be 
drawn closer together, the nearer the maxima and minima pres- 
sures are situated to one another and the greater their difference 
is, so the several belts, representing the different zones of vegeta- 
tion, must be made narrower, the nearer the cold and warm water 
currents, with their influence on the climate through their ex- 
tremes of temperature, approach each other. 

Thus the whole distribution of the forest flora along the Atlantic 
coast lies between the northern limit of the tropical region (26° N.L. 
as I am inclined to fix it in Florida) and the limit of tree growth 
coineiding with the 50th parallol of North Latitude, and hence 
comprises a tract extending over only 24 degrees, By dividing 
the country north of the tropical region into three equal zones, 
each of these would include a belt not more than 8 degrees wide, 
while on the Pacific coast each of those three belts would extend 
acrass nearly 16 degrees, 


(1). The Tropical Region. 


If wo adopt the tropics of Cancer and Capricorn as the northern 
and southern limits respectively of the tropical region, then the 
tropical flora does not enter the United States, or any island of the 
Japanese Empire. But it is a fact well acknowledged by all 


authors who have studied the North American flora, that it econ- ~ 


tains no less than 41 genera and 50 species of trees (taking 8 
‘metres as the minimum height of a mature tree), which are entire- 
ly tropical, ie, attain their maximum development only within 
the tropics. Besides the area included within the tropics, those 
other localities, where tropical trees are found growing in a wild 
state fo the exclusion of trees of all other regions, also belong to 
the tropical region, notwithstanding their geographical situation. 
Thus within the territory of the United States, we see tropical trees 
growing on the keys (cayos) off the coast of Florida, and on the 
coast itself from the southernmost point as far north as Tampa 
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Bay. This portion of the United States belongs, therefore, to tho 
tropical region, its exceptional position right in the course of the 
warm Gulf Stream probably accounting for this fact. Consequent- 
ly hesides the subtropical, a tropical region is found in the United 
States, which forms the most northerly limit of the tropical West 
Indian and South American flora, Besides the flora, the climate 
of the places above-mentioned is really tropical also, Thus at Key 
‘West we have— 


Mean temperature during May, June, July, 


August, ‘ie 28° ©. 
Mean temperature during November, Decem- 

ber, January, February, ee we 22°, 
‘Mean annual temperature, we 25°, 
Lowest temperature on record, _ Gy 0 
Amount of rain during four warm monthe, ... 437 mm. 

» year, oe + 2,000 ,, 

Mean relative humidity during four warm 

months, a ws 71 per cent. 
Mean relative humidity during year, ee ee 


Comparing the climate of Key West with that of Rangoon in 
Burma (17° North Latitude and unquestionably situated in the 
topics), we find at tho latter place— 


Mean temperature of the four montha (May— 


August, inclusive), ... ss) we 26°C. 
Mean temperature of four months (November— 
February, inclusive), ... ip we B42 
Mean temperatare of year, te we 28° 
Lowest temperature on record, - 14° ,,in 1884, 
Amount of rain during four warm months, 1,700 mm. 
» 9 whole year, 1 2,500 
Mean relative humidity during four warm : 
monthe, te on 84 per cent. 
oF e < » whole year, 78 y 


There exists hardly any difference between the climate of Key 
‘West and Rangoon as far as temperature.is concerned ; only the 
‘amount of rain is in oxcess at Rangoon. But this difference can- 
not militate against the statement that the climate of Key West as 
well as its flora are truly tropical, since there are many places well 
within the tropics, eg., Madras, (which is under the 13th parallel of 
latitude, whore during the four warm months only 312 mm. of 
‘rain fall, and during the whole year only 1,250 mm... 
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We may expect similar conditions of climate on the most south- 
erly island of Japan, eg., the Rinkin group, which are exposed to 
similar climatic influences with the Keys of Florida. Unfortu- 
nately no moteorological data are at hand, and the nearest station 
where regular observations are registered is at Kagoshima in the 
sonthern island of the Kinshin group, six degrees further north 
than the southernmost island of the Rinkin group. But these 
suffice to prove that the station is entirely outside the tropics. 
The flora of Bonin and the southern Rinkin islands, which have 
hitherto been very incompletely explored, contain at least 15 
genera and 20 species of tropical trees that attain their groatest 
development in Malacca and Java. It is from these islands of Bonin 
and Rinkin that Japan derives her supply of bananas and pine- 
apples. 

‘Tho tropical region is enormously developed where the equator 
passes through broad stretches of continents, as in Suuth America 
and in Africa, where every new traveller reveals fresh wonders of 
luxuriant tropical growth. The same thing occurs in Asia, the 
East and West Indies and the large islands between Asia and 
Australia. 


(2). The Subtropical Region. 


North and south of the tropics the oxtremes of climate are more 
marked, heat increases in summer and the cold in winter. The 
weather from May till August is very hot, accompanied by want 
of rain and low relative humidity of the atmosphere. 

The cool moist winds from the sea, on their way over the con- 
tinent, aro soon heated and thus dried up, so that a few degrees 
from the coast the relative humidity of the atmosphere soon sinks 
below 50 per cent. At this point the limit of forest growth is reach- 
ed. Mexico, the northern part of Africa, Southern Kurope, Arabia, 
Persia, aro all within the subtropical region. They support a poor 
subtropical flora within the vicinity of the sea, while the interior 
is mostly open shrub and grass jungle, or even desert of the most 
desolate description. Where, however, the hot winds strike up 
against high mountains or pass over high plateaux, they get cooled, 
their relative humidity being thereby increased and the formation 
of fog or rain being the consequence. Tere a rich subtropical 
flora may be found up to an elevation where trees deciduous in 
winter begin to prevail. This occurs in the Atlas Mountains in 
Northern Africa, in the Himalayas, on the mountains of Northern 
Mexico, in Arizona, New Mexico and California. In Eastern 
Asia there prevails from May to December (the months of princi- 
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pal vegetative activity) a strong south-west monsoon, which, load- 
ed with moisture, causes more rainfall and relative humidity of the 
atmosphere than during the rest of the year. To these favourable 
conditions must be ascribed the abundance of subtropical forms in 
China and Japan. 

Within the limits of the tropics‘no frost ever occurs, but places 
in the subtropical region may not unfrequently experience slight 
degrees of frost, Tho subtropical rogion in the American Atlantic 
belt is reduced to a narrow strip of country and limited to a small 
number of species. On one aide the great mass of deciduous trees 
partly favoured by the cold current and partly by the freo exposura 
due to the wide stretch of continent, advances 5° farther south 


to the 30th parallel of latitude (the 35th parallel being generally _ 


the northern limit of the region). On the other, the tropical region, 
~ owing to the warm sea currents, extends 4° further north than its 
average limit, viz., to 274° N. 

Hence the subtropical region of the Atlantic forest belt comprises 
only the middle and northern parts of Florida and a small strip of 
land on the Atlantic coast washed by the Gulf Stream and extending 
up to the 36th degree of latitude. But even that small strip is little 
suited for evergreen broad-leayed trees, which require a rich soil for 
their growth. Most of the country roferred to consists of a light 
sandy soil too poor for broad-leaved species. These, thorefore, give 
way to pines, which everywhere take their place in similar localities. 
Other places are too wet for pines or broad-leaved trees, and either 
have no trees at all or support only forests of such conifers as 
Ta.eodium (tho bald cypress) or of Chamaxyparis (the white cedar). 
The flora of the subtropical region within the Atlantio forest belt, 
so contracted as the region is, owing to the configuration of the 
country, proximity of cold currents and poorness of soil, is so poor, 
that it has been entirely overlooked. It comprises only 9 genera 
and eleven species of forest trees capable of attaining a height of 
three metros. 

While on the Pacific coast the tropical region does not enter the 
United States at all, the subtropical region sireivles along two- 
thirds of the length of coast of California as far north as the bound- 
ary between that State and Orogon, ie, up to the 40th parallel of 
latitude, or 5° beyond the average limit. But that broad strip of 
country supports only « small number of evergreen broad-leaved 
troes, partly because the country is intersected by vast belts of 
prairie, and partly because 5 genera, comprising 12 species of 
conifers, take their place. ‘I'hus the Angiospermous flora includes 
only 7 genera and 10 species of forest trees. 
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The subtropical region, on the other hand, of Eastern Asia is 
remarkably rich. A broad belt of evergreen forests along the 
Chinese coast and on the great southern islands of Japan belongs 
to this region, which, owing to the warm current, extends along the: 
coast and its headlands as far north as the 36th parallel of latitude. 
The forest flora of this region includes not less than 40 genera and 
80 species of trees, of which 24 genera, comprising 52 species, are 
natives of Japan. Of conifers 4 gencra, comprising 7 species, 
are typical of the region, and of these 1 genus and 2 species ‘are 
found in Japan, while two other genera, comprising 2 species, of 
which 1 genus and 1 species belong to Japan, take the place of 
broad-leaved trees. 


(8). The Warm Temperate Region, 


In the northern part of the subtropical region deciduons trees are 
mixed with evergreen, Further north the former begin to pre- 
vail, while the latter are reduced to a small number of scattered 
individuals, or even to mero shrubby undergrowth ; here we enter 
the great forests of deciduous trees which constitute the warm 
temperate region. 

This region is well-developed in the Northorn Hemisphore, expe 
cially in Hastern North America, in Hastern Asia and in Europe, 
two-thirds of which belong to it; whereas in Western North 
America on the Pacific, with its high mountains and yast prairies, 
only the Vicinity of the coasts and rivers is adapted for broad~ 
Jeaved trees, which are, moreover, mostly replaced by conifers, 

The Atlantic forests of deciduous trees havo their northern limit 
beyond the United States in Canada. Towards the south ag well as 
the north, on dry sandy or gravelly soil, pines replaco the broad~ 
leayed trees, which require a richer soil for their existence, while 
in places too wet for -Angiosperms, Gymnosperms like Teuga and 
Chamecyparis, and even a stunted growth of firs, spruces and. 
larches, which belong to the next more northerly region, may 
replaco the typical tree-flora. 

In my various travels round the globe, E havo not observed any 
forests of deciduous trees to compare with those of the Atlantic 
region of the United States in the number and value of their indi- 
viduals. 

Ithas generally been held a sufficiently established fact that, 
with the sole exception of tropical forests, those of Japan excel 
the Atlantic forests in richness of genera and species, and also in the 
beauty of their autumnal tints. But a careful investigation of 
Japanese tree-vegetation and its biology, of which, however, so 
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little is as yet generally known, and many opportunities of observ- 
ing their autumnal tints, lead me to the conclusion that sufficient 
credit on both points has not been given to the Atlantic forests 
of the United States. : 

According to Professor Sargent’s well-known report on the forest 
trees of the United States, the forests of the Atlantic belt contain 
notiless than 61 genera, comprising 154 species, of deciduons trees, 
which attain a height of over 8 metres ; while the Japanese flora 
of the same region contains 64 gonera and 132 species ; so that 
the latter includes about the same number of genera, but falls 
considerably behind the flora of the Atlantic coast belt in respect 
of the number of deciduous species. 

It is clear that untii now something must have heen overlooked, 
otherwise the true state of the case could not have remained 
hidden so Jong, 

It is true that if we take the trees of both the subtropical and 
warm temporate regions together (a grouping that is of little 
pravtical and svientific value, as the trees of both regions mix only 
on tho boundary between them), then the Atlantic forests comprise 
70 genora with 165 species, and those of Japan 88 genera with 
184 species, taking Angiosperms alone into account. But if we 
adopt the plan of comparing a forest in a particular region in one 

_country with the forests of the corresponding region in the other— 
and we cannot justly do otherwise if we wish to compare and 
form an exact idea of forests actually existing in naturo—we shall 
soe that the greater richness in forest trees of the Japanese flora 
holds good for the subtropical region, but by no means for the 

~ warm temperate region. I need hardly add that the Japanese 
flora is very rich in numerous shrubs, which do not attain a 
height of over 8 metres, and are, from a practical stand-point, 
more or less insignificant. 

In Europe the forests of the warm-temperate region are com- 
posed of 29 gonera and 66 specios, while the Pacific flora of the 
corresponding region (the North Mexican flora of Western Texas, 
Arizona and New Mexico always excepted) contains 21 genera 
and 44 species only, and is consequently poorer. 

If we compare the number of typical conifers which replace 
broad-leaved species in different parts of the globe, we obtain these 
results— 

Genera, Species, 


Atlantic belt, 16 


Pacific 18 
Japanese region, 19 
Europe, 9 
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4. The Cool Temperate Region. 

Within this region dark-green coniferous trees, such as firs and 
spruces, predominate. The climate differs from that of the pre- 
ceding one as being more exposed to extremes of temperature and 
less to extremes of humidity, which is relatively higher than in 
the warm temperate region ; there is more rain and snow, and the 
whole region may be characterised as more or less uniformly 
cool, damp, foggy, with a long period of rest for vegetation in 
winter. Such is the climate whore spruces and firs are found 
wild in Europe, America and Asia. : 

Within the Atlantic belt only the highest peaks of the Al- 
leghanies, Andirondacks and White Mountains bear considerable 
patches of dark green forest, but north of the United States, in 
Canada, the forests of this cooler region prevail on a vast scale. 

The Pacific coast; owing to the great number of high mountains, 
contains extensive tracts of forests belonging to this region, which 
reach their largest development in Columbia and Alaska. 

Within the three large islands of Japan, Kinshin, Shikoku and 
Hondo (Nippon is not the largest island, as is generally believed 
in Europe and America, but merely the native name for the whole 
ompiro), that region is Timited to the higher mountains, and on 
the northern island of Eso (often corrupted on maps into Yesso) 
the firs and spruces extend down to the sea-level. In Europe the 
forests of this region descend to the sea level from the 60th paral- 
lel of latitude in the North-West and from the 58th parallel in the 
North-East. Thus, inclusive of the mountain forests of the pro- 
ceding warmer region, about one-quarter of the Iand surface of 
the northern hemisphere is under fir and sprace, or at least was 
covered by those trees before man’s appearance on the scene. 

Within this region the conifers alone attain their maximum. 
Their number may be put down at— 


Genera. Species. 
In the Atlantic belt, ... sis wo 6 
» Pacific, sie ww 6 16 
» Japan, ts ~ 4 10 
» Europe, a5 ; ow & 10 


It is remarkable that four genera (viz., Pinus, Picea, Laria and 
Abies) are found in Europe, Asia and America, thus being cir- 
cumpolar, The Pacific coast alone possesses two additional genera, 
viz. Chamacyparie and Tsuga, 

If we class together all the coniferous trees of the sub-tropical 
and the two temperate regions—a proposal oftén discussed, but of 
little practical or scientific value—we find— 
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Genera, Species. 
8 20 


In Europe, set 

On the Atlantic conet, «18 26 
In Japan, ai wo WT 32 
On the Pacific cosat, ie on BB 46 


The genus Pinus deserves special consideration. Most pines 
seem to be substitutes for other trees for which the soil is too 
poor, especially when dry, gravelly, or sandy. 

For botanical and economic purposes it may he advisable to dis- 
tinguish in the East a “Southern Maritime Pine-Belt" and a 
“Northern Pine-Belt,” and perhaps also an “ Atlantic Coast Pine- 
Belt.” But for biological considerations, which are indispensable 
when the preservation, management and cultivation of a forest are 
in view, it may be useful to bear in mind that the southern mari- 
time pine-belt oceupies the poundaries of two natural regions, viz., 
the anb-tropical and warm temperate, so that the pines of the 
southern part of the Mit (P. cubensis, clausa and sératina) form 
substitutes for the evergreen broad-leaved trees, while the pines 
of the northern half (P. oustralie, Tada, mitis and glabra) form 
substitutes for the deciduous trees of the south. In the same wa 
the northern pine-belt lies on the common boundary of the broad» 
Jeaved deciduous trees, and of the firs and spruces, thus replacing 
the trees of both regions. Lastly, the Atlantic coast pine-belé 
(between the two others) replaces trees of the warm temperate re- 
gion only, 

The forests of the United States are extremely rich in pines, to 
the number of which the present writer has been able to add one 
more, which Professor C.S. Sargent has described as a new species, 
It is most certainly a recent addition to the flora of the United 
States, and belongs to the North Mexican flora, us it was found, in 
December, 1889, on the southern slopes of the Santa Rita Moun- 
tains in Arizona. However, Mr. C. G, Pringle, also an authority 
on North Mexican trees, declares it to be identical with the Pinue 
Engelmanni of Mexico, It is remarkable that, so far as my experi- 
ence goes, scarcely a single pine grows within the tropics. The pines 
of Burma, India and Sumatra are by no means within the tropics, 
but, owing to the elevation above the sea at which they grow, in a 
region that is semi- or sub-tropical, although a few patches of the 
Khasie or the Sumatra pine may occasionally enter thé tropics, 

Within the Sub-tropical Region— 


Japan hag I pine, 
Europe, 4 
The Atlantic coast, § pines, 
The Pacific coast, a 6 
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In the Warm temperate Region— 


Jopan hase se se 4 pines, (including the one 

The Pacific coast, a wee Sy. in the enb-tropi- 

Burope, ” oy aw Tis cal region). 

‘The Atlantic coast, 5! oe eneOs as . 
Inside the Cool temperate Region— = 

Japan has. a a «1 pine, 

‘The Atlantic coast, . es as. sp 

Europe, a ay ee -. 2 pines. 

The Pacific coast, . on ow 5 yy 


Burope has 10 pines altogether, while the Atlantic belt has 13, 
the Pacific belt 17, and the North American belt (within the United 
States) 8, being a total of 38 for the whole of America, The 
poverty’ of the Japaneso flora in pines (altogether) may be ex- 
plained by tho fact that only in some places, immediately bordering 
‘on the coast, and on the mountains of granitic formation in the 
interior, is the soil so poor and dry that no other trees but pines 
can grow. 


Il. Tae Prarrgs. 


The moteorological observations of the United States recorded 
in the anaual publications on tho subject aro unsurpassed in com- 
pleteness by any of the reports of the Meteorological departments 
of Europe, From these observations wo can deduce the climatic 
characteristics of the vast prairies. I mean no aspersion when I 
express the wish that the meteorological stations in the West may 
be considerably augmented in number, so that several new ones 
may be located within the forest regions of the mountains which 
possess such different climatic characteristics and lie so close to 
vast prairie tracts, 

On the East the moist winds from the Gulf and the Atlantic 
can easily enter the continent, bringing with thom eufficient mois- 
ture to cause enough rainfall for an enormous belt of forests. 

In the West the moist winds from the Pacific, in blowing over 
the continent, impinge several times (below the 42nd parallel of 
latitude), against lofty ridges running parallel to the coast, and oach 
time parts with a portion of their moisture. j 

The effect of these successive parallel mountain ranges upon the 
moisture of the wind, and consequently upon the vegetation, is well 
illustrated by the following facts and observations :— 

The moist ocean winds ascending up the Pacific slope to the 
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crests of the first range of mountains (the Coast Range) get cooled 
as they ascond and give rise to a belt of uninterrupted forest. 
This forest belt ceases at the average height of the passes, for tha 
wind having now to descend, becomes warmer as it descends, and 
hence relatively drier. Fog and rain, therefore, are no lotiger 
produced, and prairie only oan exist. On the second, the Caséade 
Range, the wind again becomes an ascending current, and al- 
though it has already parted with some of its moisture on the first 
range, atill contains enough to nourish prairie growth up to the same 
elevation as the passes of the first range, above which height, how- 
ever, as it gets further cooled and relatively moister, it causes 
forests to reappear. It is a noteworthy fact that on the interme- 
diate minor ranges thore will be only prairie if they do not rise 
above the height of the passes of the first range; but if any of 
their summits exceed that height, these will ba forest-clad from 
being inside the upper stream of moist air. Ou the third range, 
that of the Rockies, the forest line begins at the average height 
of the passes of tho second range, and the forests extend upwards 
until the temperature becomes too low for tree-growth. The 
intermediate minor range of the Blue Mountains is covered with 
forest only from the level of the passos of the Cascade Range. 
Beyond the Rockies we find only prairie until we reach the west- 
ernmost edge of the area under the influence of the moist winds 
from the Gulf and the Atlantic ocean. 

From observations made in North America, and in Europe and 
Asia, we deduce the following law :—Forest growth ceases where the 
relative humidity of the air during May, June, July, and August no 
longer attains 50 per cent., or where the rainfall during that period 
is less than 50 mm. (2 inches), or where frost occurs in each of those 
months (a region marked by the annual isotherm of 0°0.) Regard- 
ing the North American prairies in the light of this law, we observe 
thut the prairie situated east of 95th meridian West receives 
during the four months in question moro than 200 mm. (8 inches), 
of rain, while the air contains more than 60 per cent. of relative 
humidity, and the mean annual temperature stands well above 
0°C. These characteristics are a certain indication that this portion. 
of the North American prairie has once been under’ forest ; and 
that forest can again be introduced there has been fully proved. 

From 95° West Longitude westward to 100° the relative hami-. 
dity, as recorded, is above 50 per cent., and rain and the tempera- 
ture seem to be sufficient for forest growth ; but we must bear in 
mind that the meteorological stations from which these data are 
derived are situated in rich sheltered valleys, well-watered by, 
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rivers—circumstances which must considerably raise the rélative 

humidity. More accurate knowledge of the climatic characteris- 

tios of the high prairies are required before we can determine the 
natural boundary of forest growth on the west. 

“Between the Rocky Mountains and the 100th meridian the 
relitive humidity falls below 50 por cent. Forest growth is 
therefore impossible, and in fact most of the prairies between the 
Rockies and the Cascade range suffer from want of rain and rela- 
tive humidity. The Californian prairie is, however, an exception 
to the rule, as the relative humidity (above 60 per cent.) is suf- 
ficient for forest growth; but the amount of rainfall during the 
four summer months is less than 50 mm. (2 inches). 

For practical purposes the prairies of the United States may 
be divided into three regions as follows :— 

I. Prainms gasr or Ta Rocky Mountains, which may bo 
thus sub-divided— 

(a). The Northern or Grass Prairie—It is due to the low rela- 
tive humidity during the four principal months of growth. Still it 
is sufficiently well-watered. It has been, and is still being, greatly 
added to on the east by fires. Agriculture is practicable through- 
out; forestry only east of 100° West Longitude. 

(2). The Southern or Shrub Prairie, west of 100° West Longi- 
tude,—It is unfit for forestry ; for agriculture irrigation is neces- _ 
sary. 
II. Tux Prarnres ON THE NORTH AND SOUTH BETWEEN THE 

Rocky Mountains anp THe Cascapg Ranxcz (Srerra Nevapa). 

—Owing to want of rain and deficient relative humidity of the 

air forest growth is impossible, Away from the river valleys, 

even agriculture, helped by irrigation, is doubtful. 

_ If. Tae Prarmies serweew tHe Srenna NEVADA AND THR 
Coast Rancz.—This is in the Californian valley. Rain is deficient 
during the season of vegetation, although the relative humidity of 
the air is sufficient for forest growth. 

It may not be far from the truth to say that all grass prairie is 
the locality pan excellence for raising cereals, which are, after all, 

| nothing elso but grasses. Tho question as to what kinds of cereals 
ean be profitably grown depends upon other factors. 

It may be mentioned as a fact of practical value that the 
height of trees doos not depend solely on the quality of the soil, 
as is laid down in some European text-books on forestry, but also 
on the humidity of the air, In localities with an average relative 
humidity of above 60 per cent., we may safely expect that forest 
trees will grow toa height of 25m. (88 feet) and more. When 
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the relative humidity during the period May—-August does not 
exceed 60 per cent., the height of the trees, which must be planted, 
will diminish in geometrical progression as the percentage sinks 
to 50, the limit of tree growth. There can be no doubt that 
fruit treos will grow wherever ordinary broad-leaved trees can do 
80, and it is to be hoped that small-sized fruit trees may be grown 
with irrigation beyond the limit of forest growth, that is, in 
localities with an average relative humidity of less than 50 per cent. 


Toxo, Dr. H. Mayn. 
July, 1889. 


THE COMING CHANGES WITH RESPECT TO THE 
TRAINING AND FIRST APPOINTMENT OF FOREST 
OFFICERS SELECTED IN ENGLAND. 


a 

Frou the excellent paper read by Dr. Schlich before the Society 
of Arts and published in another part of this issue, our readers 
will have observed that the following changes in the training and 
first appointment of our Junior Assistants have been sanctioned 
by the Secretary of State, and will come into force with the entry 
of the next batch of probationers into Cooper’s Hill :-— 

(1). Course of training extended from twenty-six to thirty- 
four months, so that no Junior Assistants will join us at the end 
of 1892. 

_ (2). Initial pay of a Junior Assistant raised from Rs, 250 to 
Rs. 850. 

In addition to these two changes the limits of age for entry 
into Cooper’s Hill will, from 1891, be 17 and 20 years respectively, 
instead of 17 and 21, and from the same year a new scheme of 
subjocts and marks for the competitive examination, based on that 
of the “ Further Examination” for Woolwich, will be devised. 

Changes (1) and (2) and the improvement of the scope and 
standard of the competitive examination are a move in the right 
direction, and one that has been urgently called for from the very 
beginning. ‘ 

It has been a common compiaint on the part of those who ought 
to know that, for many years past, both the number and quality 
of the candidates appearing at the annual competition have fallen 
off very considerably. When the European system of training 
was first established, the glowing prospectuses and advertisements 
scattered broad-cast over the face of the country by the Secretary 
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of State, entrapped many youtig men into presenting themselves 
for competition, who had before them far more promising careers 
than the Indian Forest Department could really offer them. Thus 
for the first few years the Secretary of State secured into his net 
candidates most of whom had received tho best education that 
could be got at the Public Schools and Colleges. Such mon could 
not fail to acquire at the Forest Schools and in the model forests 
of the Continent the knowledge and ideas which, after a fow years 
of Indian experience, were to mako them thoroughly competent 
Forest officers for this country. 

But it was not long bofore the gilt fell off the ginger-bread. 
The mon of 1872 and 1873 had to remain low down on a long 
supernumerary list until the beginning of 1876; and not only this, 
but as until 1875 promotion to the 2nd grade of Assistant Con- 
servators dependod entirely on the occurrence of vacancies, these 
officers vegetated for years in the 3rd grade, and not a single one 
of them attained to the Ist grado before 1at July 1880—8 years to 
become Assistant Conservator, 1st grade, on the magnificent salary 
of Rs. 450 a month! 

Add to these wretched prospects the hard work, practical 
banishment from society, constant locomotion, the discomforts of 
eight to ton months" camp life in remote wild places, and exposure 
to serious risks to health, No wonder, therefore, that young men, 
as well as their parents, fought shy of such a career as long aa 
there was even a less lucrative one open elsewhere. Matters have 
come to such a pass that various devices have had to be adopted 
in manipulating the marks in order to secure the number of quali- 
fiod (?) candidates advertised for, such as grouping several subjects 
under one head that used to be distinct before. Indeed, in some 
cases, even after manipulating the marks, the required number of 
candidates could not ho brought up to the qualification standard, 
and mon had to be taken who had completely failed to qualify. 

Merely, therefore, in order to attract-more and better enndidates 
to the competition, it was necessary to improve the initial pros- 
poots of the successful men. But since 1881 the establishment of 
the Dehra Dun Forest School has made this necossity still more 
pressing. 

The object of that School is, as all our readers are aware, to pro- 
pare Executive Forest officers, viz., Rangers and Sub-Assistant © 
Conservators. Such officials are usually in charge of Ranges and, 
in exceptional instances, even of Divisions, Now the duties of a 
Range officer correspond exactly with those of a Garde Général 
and Inspecteur Adjoint in France and of an Oberfoerster in Ger= ~ 
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inany, so that our Rangers and Sub-Assistant Conservators’ must 
be thoroughly versed in sylviculture and in the utilization and 
protection of forests; and the professors and teachers at Dehra 
Din accordingly do their best to work up to this requirement. 
Such being the case, the officers of the Controlling staff, the 
dopartmental superiors of Rangers and Sub-Assistants, cannot 
justify the position they hold unless they prove themselves to be thé 
superiors of these latter in professional knowledge and general 
scientific attainments also., In order that they might do this, three 
conditions are essential—(1) they must have had a thorough géne- 
ral education, (2) they must have proved themselves to possess 
high natural abilities, and (3) they must be given the very best 
professional education that can be provided. 

We are thus naturally brought face to face with the question— 
“To what extent has the present system of forest education at 
Cooper’s Hill heon able to roplaco the continental one which pre- 
coded it?” 

In dealing with this question, we must remember that Cooper’s 
Hill is primarily end principally an Engineoring School. In 
grafting the forestry curriculum on the original one of angineer- 
ing, the latter has not in any way beén modified for the benefit of 
the other. Hence, where the two courses run on the same lines, 
the forestry one has to go too far in some respects and does not 
go far enough in others. The result is inefficieticy as well as loss 
of time. This loss of time has more serious consequences than at 
first sight appears, for it takes away from the total number of 
hours which ought to be devoted to the branches of forestry 
proper, gives a false importance to certain subjects, and makos the 
daily programme of work seem a full one. It is, no doubt, ina 
great measure duo to these threo circumstances that the absurdity 
of having only a single Professor of Forestry has so long been 
tolerated. It is perfectly impossible that one man can effectively 

_ teach to two classes a subject so comprehensive as forestty. 

Another drawback from which the Cooper’s Hill training has 
suffered, and must continue to suffer for the next twenty yoars at 
least, is the absence of model forests and model opérations in the 
neighbourhood. It is the opinion of all experienced teachers of 
forestry that unless the teaching in the lecture room is at once 
practically demonstrated in the forests, the average atudént is 
unable to follow it in all its bearings, and will often conceive very 
imperfect and misleading mental pictures of thé phenomens or 
voperations disoussed and fill his mind with totally wrong ideas, 
‘Once auch ideas formed, they are very difficult to eradicate, aven 
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students accordingly, Woe, therefore, trust that our students will 
not be left to the sole guidance of a German Professor, be he 
ever so eminent in his own country ; and we also earnestly hope 
that the Secretary of State will not be advised into appointing a 
German to the proposed second Professorship of Forestry." 

‘We have already insisted on the necessity of giving our Junior 
Assistants as complete and high a professional education as possible 
with the means at our disposal. .Hence we would strongly ad- 
vocate that the young officers, on arrival in this country, should 
be placed under the principal professor of forestry at the Dehra 
Din School, who would take them, from November to the begin= 
ning of the summer rains, to the most instructive forests of India 
and Burma, and, as it were, “ finish” them in Indian forestry, It 
must be confessed that the progress made in Indian forestry 
during the twenty years sinco the Department has heen properly 
organized, has been totally incommensurate with the time and 
money spent or the opportunities at our disposal. Thia want of 
progress is, no doubt, to a very great extent, due to the extremely 
low value (we might almost say none at all) set by Government 
on proficiency in forestry. So slight indeed is the inducement held 
out to its foresters by the Government to attain excellence in their 
profession, that we will offend no one when we say that not one in 
50 members of the department ever attempt to keep abreast of 
the great progress that is being made in every branch of forestry 
in Europe. It is a standing reproach to us that after 20 years of 
organized existence we are still groping in the dark as to what 
methods of treatment we should apply to* our different classes of 
forest, how deodar should be raised artificially, what principles and 
form should be adopted in framing our working plans, and so on. 
Truth to tell, if we are to be judged solely by the results we have 
been able to achieve, we might long ago (from the time that our 
distinguished founder, Sir Dietrich Brandis, set up the Department 
on a permanent footing) have given up the expensive training 
in Europe and placed at the head of each Circle a shrewd junior 
civilian or an ordinarily sagacious merchant’s assistant or bank 
clerk. 

So far as we have considered the coming changes, they are ex- 
tremely satisfactory ; but we are afraid that, unless the Secretary of 
State is willing to open his purse strings a little more, they will be 
fruitless of result. Already under the present system the pressure 
on the finances of parents is very heavy. The cost of the Cooper’s 

F Since this article bas been in type wo have received information that this 
post has been offered to our colleague, Mr, W. R. Fisher, 
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Hill training, inclusive of College fees, books, and other items, 18 
not Jess than £250 a year, The additional period of 8 months 
will thus. increase the total cost by at least £170. Few parents 
will perhaps be able or care to bear this large extra burden. Tho 
raising of the initial pay from Rs. 250 to Rs, 350 is na canoession 
at all, for under the present system most of the Junior Assistants 
qualify for promotion to the 2nd grade within 12 months of their 
arrival, and in the meanwhile receive Rs, 250 a month, instead of 
(as the new men will have to do at Cooper’s Hill) epending nearly 
Rs. 800 month. Pecuniarily, therefore, the new men will be 
much worse off, the extent to which they will lose being 2s under, 
12 months being taken as the average time in which the men at 
present gain their first step— 


Re = Ra, 
12 months® pay at Re 250, se 8,000 ° 

6 months’ travelling allowance at Re. 100, 600 
£170 (aa above) at 1s, 62. per rupee, as 2,800 

: : 5,800 
Deduct—4 months’ pay at Rs. 850, we 1,400 

» 8 months’ travelling allowance at Re, 

100, ae a 800 

—— 1,700 

Net loss, ue 4,200 


Thus the net loss wil be Rs. 350 a month for 12 months, 
Surely the Government of India, who proposed the, change for 
aeceptance by the Secretary of State, forgot to make a very small 
ealoulation, which, however, was important enough to render its 
omission likely to completely defeat the object of the change. There 
is still plonty of time to remedy the mistake, and we hope that the 
probationers will be at least granted a stipend for the last 8 months 
of their training in Europe at the rate of two-thirds of Rs, 250 a 
month ; otherwiso the number and quality of the candidates pre- 
senting themselves for competition will continue to fall off and 
the Indian Forest Department will be considerably worse off than 
it was before. 

In proposing and accepting the new measures as they have been 
passed, the Government of India and the Secretary of State no 
doubt argued that because Rs. 350 a month initial Indian pay, 
withont any stipend during the 3 years at Oooper’s Hill, has 
sufficed to attract good men into the Public Works Department, 
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therefore the same inducement would suffice also for the Forest 
Department, But they forgot that— 

1, Whereas the Public Works Department rates of pay are— 
Rs, 800, 400, 500, 600, 700, 800, and 950, ours are 250, 380, 450, 
850, 650, 800, and 900, 

2, For every one Conservator we have, the Public Works 
Department havo at least three Superintending Engineers. 

3. Whereas the pay of Conservators ranges from Rs. 1,000 
to 1,500, that of Superintending Engineers ranges from Rs. 1,100 
to 1,600. 

4, As compared to our ono Inspector-General, the Public 
Works Department have not only more than a dozen Chief En- 
gineers, but such other special appointments as that of Consulting 
Engineer to the Government of India for State Railways, Inspec- 
tor-General of Irrigation, Director-General of Railways, Directors 
and Manngors of State Railways, &c., most of them carrying a 
higher salary than the average salary of our one prize appointment. 

3. Tho Public Works Department have more favourable pension 
rules. 

6, Engineers can also enter their Accounts Department and the 
Traffic and Locomotive Departments of the State Railways, in all 
which branches the pay and prospects compare favourably with ours. 

7, An Engineer can adopt a Incrative private career when he 
leaves Government service, whereas a Forester must go on the 
shelf once he is superannnated, and if he has a grievance against 
Government, resignation means starvation. 


PERIOD OF YEAR FOR SUBMISSION OF DIVISIONAL 
ANNUAL PROGRESS REPORT. 


Havine just emerged from the throes of the Annual Report 
and while still intoxicated with the exuberance of my own ver- 
bosity, I think it a suitable moment to raise the quostion of the 
period for which Forest officers are called upon to report. The 
financial year, as we know, extends from the Ist April to the 
Bist March, and we report on that period, but surely everyone 
will agree that it is very unsatisfactory. The real working year 
for the great majority of Divisions is from rains to rains, and it 
would consequently be a much better picture of the actual pra~ 
greas made (is not the Report called a “ Progress Report ?”") were 
the 30th Juno or 15th July taken as the end of the year. I 
believe I am right in saying that some Departments have a differ- - 
ent financial year to the ordinary one, and the Forest Departme st ° 
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is emphatically badly fitted to the ordinary year. Thus in my 
own Circle the fact of heavy winter rains will throw thousands of 
rupees into the following year by interrupting export, and the 
working season not being completed and everyone being plunged 
in heavy current work at the moment, the greatest difficulty is 
experienced in getting the expenditure charged off into the right 
year. The Yield Forms show much outturn from the previous 
year, while the *‘ trees folled ” haye been shown without their out- 
turn in the previous year, and similarly the year under report 
shows many trees felled without any outturn. My own report 
for this year is a good example, for Thad to show some Rs. 7,000 
of expendituro for work actually done the previous season, If 
the date [ propose were adopted, the revenue and expenditure 
could all be accurately charged off to the actual working year, 
the forms made out correctly, and the Divisional officer and his 
office could sit down to the report at a period of comparative rest 
from current work and fires—and also of comparative coolness, 

If, however, the idea of altering the financial year is impracti- 
cable, we could still adhere to that system as far as the Finance 
Department were concerned ; but for the purposes of our Annual 
Report give tho figures to the end of June or 15th July, as we 
actually do for Fire Conservancy—this would not present any real 
inconvenience thet I can seo. 

One objection might be raised to this proposal, namely, that 
leave is taken in the rains, so that a new man would have to write 
the Report; but apart from the fact that local Governments are 
generaily so “tang” for men that much privilege leave is not 
given, this would not be a real objection, because the Report would 
be finished within July, and there would then be three rains’ 
months left for privilege leave. Furlough, moreover, is generally 
taken at the beginning of the hot weather, so that the new Divi- 
sional officor writes the Report. 

Sth May, 1890. Q. 

‘What “Q." says cannot but bave struck many others, and even the powers 
that be themselves; but we fear red tape is too rtrong to give hope for a reform, 
‘We have a onse in point in the Forest Survey Branch, the Annual Progress 
Report of which deuls with the period from the beginning of the field season to 
the cloge of the ensuing recess season during which the results of the field work 
ave worked up. ‘'Q,” however, forgets that if Divisional officers have to write 
their reports ut « most inconvenient seuson of the year, this very fact enables the 
Conservators to compile and pass through the press theirs during the leisure, and 
inthe midst of the comforts of the recess season. So we wre afraid that “Q.” 

, and other Divisional officers like himself must continue to write their report aa 
at present, until the wheel of time and fortune lands them into 3 Conservator- 
ship.—[Ep.] 
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THE GRAZING QUESTION—WHAT JS A FOREST? 


I UxrorTUNATELY have not 2 copy of the report of the Dehra Din 

Jonforence to refer to, but I think I am right in saying that it was 
almost unanimously resolved that where grazing is in demand it 
was the duty of the Forest Department to furnish the maximum 
quantity compatible with the well-being of the forest growth, 
Moreover, the sense of the meeting was decidedly that in almost 
every forest pasture could to some—mostly to a very considerable 
—extent be so provided. So that while heartily agreeing with the 
dictum of “G. K. B.” in your September Number, that “ the chief 
end and aim of forestry is to produce timber, and everything else 
should be made subsidiary to this,” I do not agree with him 
that “ grasy in a forest is out of place,” or that (granted that the 
Forest Department must furnish pasturage) we should “ keep the 
two things distinct—forests as forests, pastures as pastures : forest 
and pasture in one and the same place are incompatible with one 
another.” To decide where, when, and to what extent pasture may 
be allowed in forest is, or rather should be, left absolutely in the 
hands of the Forest Department ; but this only increases the res- 
ponsibility laid on that Department to provide tho maximum 
possible quantity. 

It is not my intention to discuss the advantages and disadvant- 
ages of the proposed system of regularized or modified jardinage 
as it affects timier, though in judging even of these it seems to me 
the low standard of education of our Executive staff is a factor 
which has been overlooked. I would point out, however, that this 
system can never furnish the maximum of pasturage. Where 
jardinage pure and simple is the ruling system, it stands to reason 
that no grazing of any kind can ever he allowed in the forest, for 
there will or ought to be reproduction going on all over the forest. 
The more the jardinage is localized and intensified, i.e., tho smaller 
the proportion of forest submitted to jardinage in each year, the 
greater tho aroa which oan be made available for pasture, but 
under no circumstances can this equal the amount which may 
be made available ander the “Regular System.” Personally I 
hold this view of the question so strongly, that I have, wherever 
possible, substituted fellings 4 blanee étoc followed by artificial 
reproduction for the jardinage which I found in force, The artifi- 
cial reproduction adds, no doubt, to the cost of working ; but then 
the increased revenue from pasture and fodder balances this—if nut 
altogether, at any rate to a great extent—and, after all, Government 
being the “owner,” the money return is not to be balanced for a 
moment against the increased pasture and fodder made available. 
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Of course, Mr. Editor, I do not for a moment pretend to say that 
clean cutting is everywhere to be substituted for jardinage or 
anything else. In tho circumstances with which I have had to 
deal (viz. an enormous demand for grass and grazing and favour. 
able conditions for artificial reproduction), I believe I have done 
right, but as there is no universal medicine, so there is no univer- 
sally applicable system of working, 1 think, however, wherever 
there is a large demand for pasture, tho proponderating advantages 
expected from the adoption of jardinago must be very marked 
indeed, before it is adopted in preference to other systems which 
mako available a greater quantity of grazing, 

Before sitting down to write these lines, I thought I would seek 
inspiration from Schlich’s Manual of Forestry. I hope some 
Forest officer with loisure will shortly give us a vareful notice of 
this book. Just now I would call attention to the following :—~ 

At page 6, forest is defined as “an area which is for the most 
part sot aside for the production of timber and other forest pro- 
duce, &c., de.” Again at page 99, amongst the objects for which a 
forest may bo maintained, we find (2) to produce the greatest 
possible quantity of wood, or other produce, per acro per year.” 
Tf these oxtracts are to be read literally, tho wording is dangerously 
loose, seeing tho importance of the subject-matter, For instance, 
in the first case, when the “most part” has been set aside for 
timber production, what is to become of tho rest? Reading the two 
together, however, it seems to mo that “for the most part” means 
“usually,” and hints at the “or other produce” of the second 
extract, in which it is not inaccurate wording, but startling theory 
which makes forestry include all the “cultures.” For take object 
“(2)” and for “other produce” substitute “cabbages,” and we 
have “horticulture” or “corn” and we have “ agriculture.” If 
this is Dr, Schlich’s meaning, then “ G. K. B.” has the authority of 
the Principal Professor of Forestry at tho Royal Indian Engineer= 
ing College, Cooper’s Hill, for his dictum, that we should “keep 
the two things distinct, forests as foresis, pastures as‘ pastures.” 


Novertheloss it is not what I was taught. 
Guat. 


BARK-EATING ON THE PART OF ELEPHANTS. 
Fox tho first time in my experience in Burma I am working 
in a teak forest which is evidently, in certain seasons, the home of 


* No one has yet succeoded in framing an accurate definition of the term 
* forest.” Our own opinion is that the devising of such a definition doos not in 
any way promote the foresters art, and is best left to the ingenuity of law- 
yers,—[Ev.] 
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numerous wild elephants. The country is very rough with steep 
hill ridges all over the place. Along each main ridge is an elo- 
phant path, henten hard hy constant nsage, and down every spur 
you will also find a path ; but these latter are not so well worn. 
Along with those of the elephant are numerous tracks of bison, 
buffalo, and sambar. 

Itisa grand forest for teak, but the most curious thing tomy mind 
is the terrible damage that has been dono to the teak trees by these 
elephants. Without exaggeration, nearly every tree you find has 
been more or less injured by the bexsts, the exception being only 
the trees which are s0 placed as to be practically inaccessible. The 
elephants would appear to dig their tusks under the bark and rip 
it acroys, then pulling the bark off in strips with their trunks. 1 
have seen many marks of the tusks left on the tree 8 feet from the 
ground, and the height from which the strips have been torn off is 
often considerably more than this. When the tree is not quite 
killed, the bark in time grows over the bared place ; but I néted one 
troe of about 4 feet girth breast high that had been completely killed 
and every vestige of bark within 7 or 8 fect from the ground re- 
moved. Only yesterday [ found a tree of ubout the eame size which 
would have been killed but for the accident of a small but fairly 
deep groove extending from the root high up the tree, In this was 
a strip of bark about 2 inches wide which the elephant had not been. 
able to dig out, and which had sufficed to keep the tree alive, 

There can be no doubt that it is the work of elephants and noth- 
ing else ; the Burmans say they eat the bark, but I never heard of 
it before, nor have [ ever seen ono of my baggage elephants touch 
a teak tree. I may mention that, with the exception of one Pyin- 
kade (Xylia dolabriformis), Thave not seen u single tree of any 
other species attacked in this way. 

There is magnificent feeding for elephants in the lower ground 
all the year round, so it cannot be that they eat the bark of the 
teak for want of better food, Nor can it be the work of the tim- 
ber contracters’ elephants, which, being hobbled at night, might be 
supposed to have less choice of food, for the forests have never 
been worked except in u small way some years ago with buffaloes. 

Can yon inform mo whether this vicicus trick on the part of 
wild elephants has ever been noticed before ? 


Camp near Kamar, 
Urrer Crrnpwin: } H. 8. 
Lith March, 1890. 

Eorrox’s RErey.—In the Sub-Iiwalayan forests of the North-West Pro- 


vines it has long been a well-known fact that in the monthy of April and May, 
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when the new foliage is coming out and the trees avo full of sap, wild elephants 
eat the sil bark medicinally. ‘The fact is stated on page 34 of Fernandez’ ** Rough 
Drafl of a Manual of Indian Sylviculture.” The elephants prefer the bark of 
poles, which they ean knock down, and which, no doubt, porsess more tender and 
juicy bark than old trees. But not unfroquently the bark of strong standing stems 
ie ripped olf in the way described by “IL, 8.” 

Tho hfbit of always using cortain woll-beaten tracks is common also to the 
elephants in the Sub-Himalayan siil forests. ‘Those tracks are 80 chosen as to 
avoid very rough ground and all steep ascents and descents. In the Siwalike 
forming the southern boundary of the Dehra Diin there is such a track on each 
side of the range, that on the northern side having been, atter expenditure of very 
little labour, converted into broad forest roud, ‘The local name for an elephant 
track here in ati Bair, 


THE ANAMALLAIS TRAMWAY. 


Tax subjoined extract from the “ Madras Mail” will explain the 
position and object of the tramway and the circumstances in which 
it was constructed— 

“The Anamallais lie to the south of, and some 400 square miles of 
them are within, the Coimbatore District, ‘The forests are for adminis- 
trative purposes divided inlu four ranges, and it is for the export of 
timber in “No, I. Range,” with ita appended “ Leased Forests” (27 
square miles) that the tramway has been laid, It is here that the teak 
is said to have its home, and with it are associated some of the finest 
specimens of blackwood, Terminalia tomentosa and paniculata, Pterocarpus 
Marsupiua, Lagerstv@nia microcarpa, Anogeissus latifolia, Grewia tilia- 
folia, and Briedelia spinosa, The tramway, as at present laid, beging 
from about the outer ridge, and runs sonth-westerly inwards for seven 
miles, with a fall of from 1 in 30 to 1 in 10, At the outer ridge the 
logs are slipped down for half a mile, then carted to the foot of the hills 
(1g miles) or taken into Coimbatore (44 miles) and sold. ‘The cost of 
tie tramway is put down at Rs. 86,000, the annual export of timber at 
55,000 cubic fect, and the interest on capital (5 per cent.) and feed and 
keep of live stock are estimated to be more than covered from the saving 
effected over the old method of cart transport. The difficulties experi- 
enced in laying down the line may be gathered from the following ex 
tracts taken from the Proceedings of tho Buard of Revenue, dated 5th 
October las 

“©The necessity for the services of an Engineer was abundantly evident, for the 
difficulties under which Mr, Porter, the District Forest Officer, was labouring 
were such as were insurmountable when problems demanding a professional train- 
jng were worked out by the light of nature. ‘The eet curves sent out from England 
wore nearly all used np, and they did not seem ultogether suited for the work. 

“*One of the greatest difficulties was to prevent the derailment at the curves. 
Mr Porter hed tried various exporimonts, and had finally adopted a supor-elova- 
tion of the outer rail of over 4 inches. Unloaded trucks went fairly well over 
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the curvos thas set, but there were secidents with losded trucks. ‘Then there 
wore difficulties abont adjusting the curve. 

"* Tho Engineer whose services were obtained from Calentta was a Mr. Eden, 
a Mechanical Eogineor. ‘The first problem worked out by Mz. den was that 
of super-clovation of the outer rail at the curves, and this he reduced to 14 inches 
+ + «© One cause of derailment was an excessive widening of the raila at the 
curves, , . . Mr. Porter doubts whethor the flanges of the wheels are deep 
enough for sharp curves. Mesars. Fowlor and Co.'s Engineer is reported to 
have stayed on the Anamallais for about a month, and during that time his ser- 
vices were properly utilized in laying down about two miles of the most difficult 
portion of tho line and in clearing away many of the engineering difficulties expe- 
rienced in its working.’ 

“Tt may be at once said that the line os laid down wae owing to the 
derailments which etill ocenrred, practivally unworkable, It took as 
mach as two days on the average to Jond and transport a load of 75 eubie 
feot of timber over three miles of the line, Tt then devolvad on Mr, 8. 
©. Moss, Sub-Assistant Conservator of Forests, recently placed in charge 
of the Range, and deputed to assist Mr, Eden, to make the line « praeti- 
cal success, This necessitated his allesing and relaying the entire line 
with a result so far successful, that trucke are now loaded, transported, 
unloaded, and taken back the same day over three miles of the line with 
few or no derailments; and with a little more energy and activity two 
trips might, it is anid, be ensily made in a day.” 


Taking the first section or the first two miles of the line, where 
all the difficulty lay, seven deviation lines were taken involving 
the following changes :— 

(1). There were 73 curves in the old line ; 53 curves were done 
away with, and, therefore, the chances of derailments were reduced 
by nearly 73 per cent. 

(2). Tho length of the lino has been reduced by noarly 4th of a 
mile, and the saying offected thereby amounts to some Rs. 2,000. 

(8). The gradients are less steep and more uniform, and many 
reverse gradients have been avoided ; aad whereas formerly only 
elephants could be employed, bullocks also are now used for 
dragging the trucks. 

The derailments that occurred may be traced to the following 
causes :— 

I, REVERSE GRADIENTS AT A CURVE, viz., where the line forms 
a-V oran inverted V at the apex of the curve.—In the former 
case, either the fore-whoels are jolted off the rails in the direction 
of the tangent at the point where the gradient is reversed, or the 
hind wheels are lifted off the rails soon after the fore-wheels have 
passed that point. In the latter case, the fore-wheels, immediately 
the change of gradient is reached, are similarly liable to be lifted 


178 THE AWAMALIAIS TRAMWAY. 


off the rails high enough for the flange to get above the rails, and 
thus he no longer able to -prevent those wheels from moving off 
along the tangent and hecoming derailed. In both cases derail- 
ments are avoided by making the curve and some 15 feet in pro- 
longation of it both ways Jongitadinally level, either by filling in 
or cutting down, as the case may be, and giving the outer rai] and 
the prolongation at both ends a super-elevation of 2 inches. 

TL. DEPROTIVE ADJUSTMENT OF THE OUTER RAIL ON AN IN- 
oxt.—In a curve on an incline there are two slopes to be con- 
siderod—the longitudinal slops (along the length of the line) and 
the cross slope caused hy the super-elevation given to the outer 
rail. The mistake made all along was in giving the outer rail an 
equal anper-elovation throughout its length. If the super-elevation 
js the same throughout the length of tho outer rail, it is easy to 
see that the longitudinal slope will cause the truck to incline on its 
hind wheels, and the cross slope on its inner wheels, There will 
hence he no pressure on the top outer wheel. This wheel will thus 
he lifted off the rail, and the height to which it will be lifted will 
depend on the steepness of the slopes and the load carried. Hence 
the super-elevation of the outer rail must increase towards the 
apex af the curve, where it should be greatest. Moasuroments 
wera made on fifteen successive curves in the second mile, imme- 
diately after ten pairs of loaded tracks had passed over them without 
a single case of derailment, and the results aro given in the following 
table, in the hope that they may be found useful by others :— 


Su 
Running! — Gradient, Chord of Are, Pec ieacaraiem 
number, Lower end. | Upper end. 
Feet. Inches, Inches. Inches, 
1 t in 20 14 6 275 B25 
2 loin 27 13 4 2 8 
s| 1 4 17 26 6 25 476 
4| 1 » 120 13 10 275 375 
5] lo 16 13 4 275 375 
6) Ln 20 13 10 2-25 4 
7 Vy 17 27 10 275 Ts” 
s|/ 1, 17 13 10°78 1°75 3 
9} 1 10 18 10° 26 8 
10 1, 18 13 19 1°75 275° 
wt 1» 10 13 105 176 278 
a re 14 45 1-78 225 
18 Level 13 10°25 875 75 
14 1 in 125 18 lL 8 45 
15 1 oy 120 13 10 275 375 
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From the foregoing figures we deduce the following practical 
rules :—(a), that according to tho sharpness of the curve and the 
oross slope the outer rail should have a super-elevation of from 
2 to 3 inches at the commencement of the curve, the super-cleva- 
tion being gradually increased up to the apex to the extent of 1 
inch for every 14 feet of chord and diminished along the straight 
at each end, so as to cease in a length of about two trucks ; and 
(b), that, as the preceding rule is difficult to carry out on a kucha 
roadway, the curve, as well as a portion of the straight at each 
end should, whenever: possible, be made level in the direction of 
the way, the outer rail being then given a saper-elovation of from 
2 to 3} inches, In any case further safety is insured by adding 
a “wing” or “guard” rail to the inner rail of the enrve.. The 
groove thus formed keeps the flanges of the inner wheels in posi- 
tion and prevents all chances of derailment. 

III, Dergortve ATTACHMENT OF THE TRUCKS AND ERRONEOUS- 
LY DRAWING THE TRUCKS BY THE DRAG-BAR.—The trucks are 
attached to one another and drawn by the drag-bar. Unless the 
drag-bar is rigidly attached to the truck like the shafts of a 
carriage, the pull exerted through it has little or no influence in 
turning or guiding the trucks over the curve. The trucks must 
%o coupled together in the same way as railway carriages, and tho 
yoke-pole or drag-chain should be attached to the front coupling, 

IV. Couprina THE TRUCKS TOO FAR APART FROM ONE AN- 

” OTHER.—The trucks should be kept as close together as possible 
consistent with free play—their length between the axles and their 
distance apart may together be made equal to the chord of the 
average curve. This enables the trucks to travel more or less on 
the seme curve at the same time, and every track's it enters upon 
and passes over the curve places the next one in a better position 
to clear that curve, This precaution is especially important when 
reverse gradients occur, 

V. Not auivina THR TRUCKS, AND UNEQUAL PRESSURE DUR 
TO BAD LOADING,—The trucks may be assisted in going round a 
sharp curve by altering the position of the logs as the trucks ara 
moving on the curve, This consists in pushing the fore end of the 
logs towards the inside of the curve and the end behind outwards. 

Unequal pressure on the trucks, when the logs lie more on one 
truck than on the other, results either in the trucks derailing or 
toppling over. 

VI. INSUFFICIENT ATTENTION TO LUBRICATION.—The last but 
not least point is to have the trucks well oiled or greased, so as to 
give easy movements to the different parts. Special attention 
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must be given to the axle-boxes and to the circular plate over 
which the cross-bar revolves. 

Movuyr Srvarr, 8. Cc. M. 
9th April, 1890. 7 


THE RECENT REFUSAL OF THE SECRETARY OF 
STATE TO IMPROVE OUR PENSION RULES. 


I yortoz in the issue of the “Times of India” of the 17th in- 
stant a telegram pregnant with interest to all Forest officers of 
the superior grades, I allude to the refusul of tho authorities at 
home to place the Forest Department on the same footing as 
regards pensions as those in the Public Works and Telograph De- 
partmients, which is fulminated therein. Now, I was not aware 
that any movement of the sort adumbrated was in contempla- 
tion, and I fancy my ignorance was shared by all, or nearly all, the 
officers of the Bombay Forest Department. Why not atick toge- 
ther, “ shoulder to shoulder, blade to blade”? Itistho old fablo of 
the old man teaching his sons the enormous utility of combination 
by means of the bundle of sticks, Unanimity, brother Foresters, is 
the secret of success in a case like this ; and let usall pull together 
whether our lot be cast in the Punjab, in Bengal, in Madras, ip 
Burma, or Bombay. 

‘Then gie’s a hand, my trusty friend, 

And here’s 9 hand o’ mine, 


‘And yo will be your ain pintstoup 
‘And T will aye be mine, 


If you are going to have another try on your side, you had much 
better get us in the boat too. 
Bombay Disrricrs, G. K. B. 
Qlat April, 1890. 
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must be given to the axle-boxes and to the circular plate over 
which the cross-bar revolves. 


Moonr Sruarr, 8. Cc. M. 
9th dprit, 1890, 3 


THE RECENT REFUSAL OF THE SECRETARY OF 
STATE TO IMPROVE OUR PENSION RULES. 


I orice in the issue of the “Times of India” of the 17th in- 
stant a telegram pregnant with interest to all Forest officers of 
the superior grades, I allude to the refusul of the authorities at 
home to place the Forest Department on the same footing as 
regards pensions as those in the Public Works and Telegraph De- 
partmients, which is fulminated therein. Now, I was not aware 
that any movement of the sort adumbrated was in contempla- 
tion, and I fancy my ignorance was shared by all, or nearly all, the 
officers of the Bombay Forest Department. Why not stick toge- 
ther, “ shoulder to shoulder, blade to blade”? Itis the old fable of 
the old man teaching his sons the enormous utility of combination 
by means of the bundle of sticks. Unanimity, brother Foresters, is 
the secret of success in a case like this ; aud let us all pull together 
whether our lot be cast in the Punjab, in Bengal, in Madras, ig 
Burma, or Bombay. 

‘Then gie’s a hand, my trusty friend, 

And here's @ hand o’ imine, 

‘And ye will be your ain piatstoup 

‘Ana T will aye be taine. 

If you are going to have another try on your side, you had much 
better get us in the boat too. 
Bousay Distatcrs, q@. K. B. 
Qlet April, 1890, } 


RESULT OF TEACHING IN ONE AND THE SAMB 
CLASS CANDIDATES FOR APPOINTMENT IN 
DIFFERENT GRADES. 


Onper the heading of “The troubles of a Native Executive Engi- 
neer,”’ “Indian Engineoring ” tells the following story :—~ 

“The Executive and Overseer had heen at the Poona College to- 
gether, They were having a differonce of opinion on a point of Survey- 
ing and thé discussion was waxing warm when the Overseer broke in 
with ‘ But remember, Rao Saheb, I got the prize for Surveying at Col- 
lege.’ If this is not true, it is ‘likely,’ as there are native Engineers 
and Subordinates in the Indian P. W. D. holding the same University 
and Collegiate qualifications.” 
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How much truer is such a story likely to be of Forest officials 
trained under the present system at the Dehra Din Forest School, 
where candidates for Sub-Assistant Conservatorships and for Ran- 
gersbips attend the samo classes, study up to the same standard, and 
must reach the same tests of qualification. A student at the 
Poona College of Science can secure appointment as an Assistant 
Engineer only by proving himself the best all-round man of his , 
year at the examinations of the Bombay University for the degree 
of L.C.E., whereas the students of the Dehra Din Forest School 
who obtain first appointments as Sub-Assistant Conservators 
have often been men that have been badly beaten by at least 
half of their class fellows, who, however, can aspire to nothing 
higher than the lowest grade Rangorship, and cannot hope to be- 
eome Sub-Assistant Conservators for the first third of their service 
at least. Such a reductio ad absurdum must, however, continue to 
exist until Goveramont admit the egregious blunder they have made 
in organizing and maintaining the School on its present basis and 
give it at lasta real and sufficient teaching staff. No amount of 
pompous Resolutions or office notes by omniscient Secretariat lions 
will remove the glaring anomaly until the School staff is strength- 
ened and receives the justice so long denied it, and the system of 
patronage under which Probationary Sub-Assistant Conservators 
ean still he appointed is abolished. What can be more derogatory 
to discipline and efficiency than to place under the orders of a Sub- 

* Assistant a Ranger who has proved himself intellectually and pro- 
fessionally a far bettor man} Then again we have several men 
who obtained honours in passing out of thé“School, and who hava 
served the necessary probation as Rangers to qualify them for pro- 
motion to Sub-Assistant Conservator, These men have been 
waiting for years till they have become almost hopeloss, while in 
the meantime Dowbs have been pitchforked over their heads, You 
cannot get blood out of stone, nor can you get good work out of 
discontented and hopeless men. 


J): SuiKaR, 
SOME REMARKS ON TITLES AND TIGERS. 


Smm,—Though a junior I am elderly, Age and consequent expori- 
ence may excuse or even render these remarks worthy of your notice. 
I road the “Indian Forester ” rogularly, or rather as regularly as 
you permit me to, and for years I have noticed that the promise of 
its title is never fully carried out. You give us forestry always, agri- 
culture sometimes, travel seldom, and shikar never. Can you, and 
will you, with the consideration due toa constant subscriber, tell me 
the reason of this? Is it that the Forest officer with about 100 pre- 
soribed and 15 dozen unprescribed forms has otherwise enough 
writing to do, or is a union of forestry and sport incompatible ? 
However this may bo, I appeal to you to either alter the title of your 
magazine or to procure some shikar articles, I am sure many men 
could supply you with interesting and thrilling notes strictly found= 
od on fact, though perhaps at first it would be better not to make any 
conditions,* Now the influence of fire conservancy on large game, 
their number, and hahita must be considarable. We have enormous 
areas protected from fire which were formerly burnt over every year. 
This means thero is cover and water at all seasons whore formerly 
both were scarce, and it also means considerable change in diet of 
graminivorous animals ; leaves and fruits must largely take tho place 
of grass, for it isa slow and laborious occupation extracting the new 
shoots from the masswf unpalatable dry vegetation. The effect of 
this on deer of all kinds is most marked, and has certainly altered 
their habits aa to looality, and I boliovo too, to a certain extent, their 
colour and growth of horn ; but this is a subject which requires much 
research before anything definite can be said. The number of 
deer has not, 1 think, increased to any-marked extent, but the num- 
ber of tigers has most decidedly, whilst the number of cattle killed 
has probably diminished. From this 1 conclude that tigers profit 
by protection as wall as deer, that they prevent deer from increasing 
too rapidly, and that as long as thoro is game available, they do not 
care for killing domestic animals. Of course, I can only note my 
observations over a comparatively limited area, but if others will do 
the samo, wo will arrive at some idea of how we are affecting the 
natural history of the country whilst improving tho forest growth, 

Wo devoutly wish it was a fact that our brother-foresters were willing to 
give the renders of our journal the benefit of their numorous and varied experi- 


ences in the matter of aport. We, however, hopa that “ An Aged Junior's” 
allusion to the subject will now at last enable us to justily our title—[Ep.} 
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‘ As above remarked, tigers have increased, and this ia not extra- 
ordinary. Evon if « fire-protected forest were opened to shooting in 
the hot weather it would be useless to look fora tiger in it; one 
place is as good as another where all is high grass and forest, 
and thorofore few tigers get killod. I have no hesitation in-saying 
that, at tho outside, not more than three per cent. of tigers in this 
Division are shot every year. The increase in numbers is the differ- 
ence between that and the percentage of births after deducting the 
deaths from natural causes, that is, if tigers ever die in their beds, 
which I doubt. The next fact worthy of note is that tigers are 
‘more frequently met with accidentally then formorly, and this, not 
only because thoy are more numerous, but because they avoid man 
less, and because, by proference, they frequent roads and fire lines 
which men also usefor choice. The tiger has good reason for this: 
he avoids the dew and the labour and noise of crushing through the 
grass, whilst he has more chance of meeting deer which graze 
-greodily on the new grass in such places. But these accidental meet- 
ings with man are not asa rule dangerous for the tiger. Then 
again as to locality. The tiger follows the game, and if the deer 
havo altered their habita through stress of fire conservancy, so must 
he. In point of fact, in the winter months, whon the grass is heavy 
and uneatable, the doer retire to those places where the grass is 
lowest and other food is offered. This especially applies to the spot- 
ted deer in these provinces. The stags, being in velvet in this season, 
would rather not run the risk of injury in long grase, and may then 
be found at elevations up to 3,000 feet, where the grass is thin and 
short, There too the tiger and his marks are most frequently found 
at that season, As the new grass springs up and parts of the forest 
are burnt or cloared, the deer descend and their parasite with thom. 
Ultimately in the hottest weather he will be found in those shady 
water-courses at the foot of the hills, rarely outside the forest in 
henvy grass, 

How different is this existence to what it was bofore the 
forests were closed and protested. Then the jungle fires, com- 
mencing early in the year, gradually restricted the tiger’s shelter, 
till the commencement of summer found him with no rotreat but 
a little grass and a puddle of water, his presence known to the 
inhabitants for miles around, compelled by hunger to foed on cattle, 
unable to catch the game in the burnt-up forest. And some acorch- 
ing midday in May he was rudely awakened to face a line of ele- 
phants and batterios of the most scientific weapons, and there died 
like a hero or a cur according to his breed and disposition. 

Porsonally I donot yearn for tigers: thoy aro often disagreeable 
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when alive and invariably so when dead ; but in the Division I have 
the honour to administer, there is much fire conservancy and many 
tigers. Both increase annually, and the latter to that extent that I 
have lately had a military detachment to kill a man-eater, and my 
Conservator has desired me to draw upa light working-plan for the 
suppression of dangerous carnivora—a sort of thinning by depart- 
mental agency I presume. Thus, though glad-~I may say eager—to 
avoid the brutes, yet I am, through the workings of fate, continually 
meeting them. Such a chance rencontre was the cause of the death 
of my last tiger ; and this I propose to relate merely because it 
shows the objectionable fearlessness and contempt evinced by a tiger 
for a Forest officer. Coming home one evening seated on a pad 
elephant, I took a short cut through a thicket of khair and creepers, 
when my elephant shied at some animal 1 could not distinguish. 
Thinking it might be a deer or a pig, I proceeded on my way, when 
after a short distance the elephant again shied, and looking down I 
behold my last tiger at a distance of about 15 feet in the conven- 
tional attitude for a spring. I will spare you a description of bis 
flashing eye and lashing tail. Suffice it to say that I felt in 
hurry to get in the first blow, and did so by planting a bullet in his 
throat, Then extricating myself from the embraces of khair and 
oreeper, I returned home, leaving the tiger to die alone. Next 
morning I found him 20 yards away, half sitting up, but very harm- 
Jess-—-a most curious and uncomfortable-looking attitude, but I 
suppose he knew best. 

Some time ago there was in the “Pioneer” an article of in- 
terest, entitled “A Mad Tiger.” That animal had doubts cast on 
his mental condition because he followed the hunter and did not get 
killed ; but you will agroe with me that my last tiger, which fol- 
lowed an elephant and did get killed, has much stronger claims 
to insanity, It seems probable that after a few more years of 
successful fire-protection tigers will not only permit the Forest 
officer to approach, but even systematically follow him with evil 
intent, and when these days arrive stagnation in promotion will 
cease, there will be no more 4th grade Deputies of 17 years’ service, 
and even the post of Instructor at the School will be eagerly sought 
after! In these circumstances I shall probably not advocate heavy 
fellings in my tiger working-plan, nor will it be woll to advertise 
my Division as a paradise for tiger-~slayers. 

There is safety in numbers, and my identity will be woll hidden 
if I sign myself 


An Aczp Junior. 
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‘NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 147.) 
. , CHAPTER NI—FELLING AND CONVERSION, 
In utilizing a forest wo must be guided hy the extent of the use- 
fulness and value of the produce it yields, and, so long as no 
injury accrues therefrom to the productive powers of the forest, 
also by the condition and demand of the markot. As the cireum- 
stances of the market are very different according to the nature of 
the district and to the local manners and customs, these require to 
be very cafefully studied. 
In the present chapter we will study the following points :— 
1—Organisation of labour. 
II,—Agonéy by which work is carried out. 
IIL.—Tools dmployed in felling and conversion. 
TV.—Season for felling and conversion in the forest. 
V.—Felling.. : 
VI.—Conversion, 
VIT.—Seasoning and stacking. 


Srorton I.—OncanisaTion of Labour. 


Tho productiveness of any industry is in direet. proportion to the 
sufficiency, competence, and organisation of the labour engaged in 
it. Tn the case of forests the efficiency of the labour employed in 
realising its yield not only determines the extent to which the 
products turned out satisfy the requirements of the market, but 
also influences the amount of outturn in money as well in produce, 
and not unfrequently even the success of the treatment adopted. 
The men must ho tractable, sober, industrions, strong, hafdy, and 
enduring, inured to the climate, accustomed to life in the forests, 
and thoroughly skilful in the use of their tools. India has this 
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great advantago over most other countries in that its Inbouring 
population boing almost purely agricultural, nearly everyone from 
his boyhood is more or less expert with the axe. 

Tho best men to get, if they are otherwise suitable, are those 
living inside or inmnediately round the forests. Such people are 
from their childhood accustomed to a forest life, are not afraid of 
wild beasts or ‘the climate, know the trees and their characterise 
tics, and, from long familiarity with tho placo, take an interost: 
and often a pride in the welfare of tho forest to which imported 
men cannot but be strangers. Moreover, they are available at 
any moment during the slick season for agriculture, and are hence 
also not so costly as imported labour, If such men can always 
Jook forward to having renrunerative work to de during the time 
they are not engaged in their fields, thay associate themselyes cor- 
dially with the forest establishment and become a very effective 
addition thereto for the general conservancy and protection of the 
forost. Asa rule, tha aboriginal tribes, such as the Gonds, Bhils, 
Sontlals, &e., are the best adapted for the purpose ; they are not 
only most amenablo to discipline and control, but, depending to 
avery geat extent for their livelihood on the produce of the forests 
and on the work therein, they are also moro willing and expert 
workmen, The effectiveness and cheapness of local labour is sin- 
gularly increasod by according to the people who come to work 
small privileges which cost the owner of the forest little or nothing, 
such as grazing for a limited number of cattle, removal of a few 

_ head-loads of firewood, and minor produce, &., either free or at 
nominal rates, 

An indispensable condition for a sufficiently numerous body of 
woll-trained woodmen is regularity and continuity of annually re- 
eurring work ; but with local labour available, sudden unforeseen 
demands for mere axe-men can nearly always he met without diffi- 
culty. tis, however, otherwise when sawing work has to be done, 
knowledge of the nso of the saw being, from caste prejudices, prac- 
tically confined to the carpenter class, Hence a body of local 
sawyers cannot be trained and maintained without regular annual 
work, 

In case local workpeople are wanting or are insufficient, labour 
must be imported. If it is possible to got the new men to settle 
down with their families permanently in the locality, this should be 
done, otherwise inefficient men will have to be employed or a heuvy 
compengation, in the shape of high wages, must be paid to good 
mon for the journey to and fro, and for long absence from thoir 
homes, especially if they are townspeople. Another great drawback 
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inseparably connected with imported labour, unless work is steady 
and continuous and on a sufficiently large scale, is the difficulty and 
sometimes impossibility of obtaining it in adequate quantity, 

Whether the labour is local or imported, the men may be paid 
vither by the day (daily labour) or by -piece-work. The latter ays 
tem has always this advantage, that it is cheaper—often very mach 
choaper ; on the othor hand, as it holds-out a temptation to work 
hurriedly, its results are not always satisfactory. Moreover, it oan 
be adopted only when the quantity and quality of the work turned 
out can be rigidly tested and gauged. The cutting back of coppice 
and the execution of cleanings and thinnings are bost done by daily 
labour. 

Whother the men aro paid by the day or by the amount of work 
done, they should be divided into gangs, each under a headman or 
master-warkinan electod by the gang and approved of by the em= 
ployer. Tho headman should, in the caso of daily labour, be paid 
somewhat higher wages than the rest of the gang, and ho should be 
responsible for all his men, ‘The gangs should be just largo enough 
to he within the control of a single man ; and hence it should also 
not bo too small or there will be waste of power, 

The amount of work to bo done will eften vary above a certain 
known minimum, This minimum will fix the permanent strength 
of the combined gangs, and for any work above this minimum ocea- 
sional workmen must be employed. These occasional men are best 
distributed amongst the oxisting gangs and not organised into sepa 
rate gangs—a plan that will obiain from each headman the greatest 
amount of usefulness of which he is capable, and keep up every 
gang at its highest point of officiency, by making the now men 
work side by side with those who have been accustomed to it, 
and by enabling the omployer to get rid of inferior mon without 
woakening or broaking up hie gangs. 

No organisation can he successful unless there exists a definite 
set of working rules, which prescribe the working hours and days, 
the kind of work to bo done, the rates to be paid, the mode and 
days of payment, the obligations of the workmen, the punishments 
to be inflictod for infringement of those obligations, and tho special 
concessions, if any, accorded by tho employer during good bohavi- 
our or under certain specified circumstances. Under tho head of 
obligations of the men, enter, among other things connected diroctly 
with their work, the following matters :—Their camping grounds 
or villages, as the caso may be, sanitary arrangements, abstention 
from avoidable injury to the forost or forest arca, immedinia report 
of injury by othors, liability to be called out to extinguish forest fires, 
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or to help the establishment in tracking and arresting offenders, 
and soon. The punishments may take tho form either of forfeiture 
of wages carned or of longer hours, or of curtailment of privileges. 
Moreover, cortain casos of infringement of the prescribed obligations 
may be punishable under the forest or other law. Among neces~ 
sury concessions duo from tho employer are payments to sick men, 
especially sufforers from accidents; advances under certain circum~ 
stances; special rewards for extra good work; arrangiag for sup- 
plies of food if otherwise anobtainable, even to the extent of bearing 
part or whole of the cost of carriage ; concossions of timber and 
grass for building huts for the men, and of firowood for cooking or 
warming purposes. In the case of large operations giving steady 
employment all the year round, the employer may ostablish villages 
for his workpeople and their families, granting each family or house- 
old some land for cultivation at low rents and the privilege of 
grazing, free or at special rates, a fixed number of cattle. Further- 
more, he may raise and maintain a Provident Fund, to which each 
workman will be bound to contribute, and he may establish primary 
schools, 7 


Szcrion IL—AGuNcy BY WHICH WORK Id TO BE CARRTED OUT. 


The work of felling and conversion may be carried out either by 
lirect agency of the owner of the forest (departmental agency as 
it is eallod in the caso of the State being: the owner) or by the pur 
chaser of the standing produco. ‘The former method is obviously the 
one which offers the bost guarantee of effectiveness from the point of 
viow of conservancy and treatmont, if well organised under the 
direction and supervision of experienced, energetic, and honest 
men who are in close and constant touch with the fluctuating affairs 
of the market, The system also saves to tho owner a part or the 
whole of the profits that would otherwise fall to the wholesale 
purchaver of the standing unconverted material, ‘This is especially 
true in the caso of tho private owner, who gives his personal atten- 
tion to the working of his forests. 

In the ease, however, of State forosts or of forests belonging to 
‘corporate bodies, the entire directing and supervising agoney is ne- 
cossurily hired, und honeo the requisite industrial activity and zeal is 
nearly always wanting, and even if they are present, the inovitable 
red tape, with its attendant hundred checks and ceaseless circumlo- 
cutions, kills all initiative, damps ardour, and renders the working 
agoncy at host buba sluggish machine, Morcover, corruption not 
unfrequently eats into profits, ind may even make a possible paying 
forest a losing or unworkable concern. Lastly, owing to the 
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peculiar constitution of the departments which together comprise 
what we call the Government, favouritism (for ‘those who confer 
appointments have no private interests at stako), and the essentially 
permanent nature of service in any of those departments (except 
in the case of notorious dishonesty or gross incompetence or care- 
Jessness), unsuitable men, contrary to the custom of private mana- 
gers or proprietors, aro retained and entrusted with important 
duties and large powers, which they exercise to the detriment of 
the State. Hence the economical superiority of State over private 
agency in folling and conversion operations is more often apparent 
than real, especially in a country of almost pure officialism such 
as India is. 

In any ease, private agency alone can be rosorted to (1) when 
the money returns are not expected to cover the cost of felling 
and conversion, except in tho few instances when the State may 
have lo work ata loss in order to open the way to private enter- 
prise; or (2) when only a few scattered trees possessing special 
characters and hence commanding specially high prices can be 
sold ; or (3) when the annual coupe is divided into small lots 
either for convenience of supply, or because, owing to the poverty 
of the district, large and wealthy dealers do not exist ; or (4) 
when the trees are surrendered to right-holders; or (5) when 
the establishment is too woak to undertake anything beyond 
merely seeing that the forest suffers no harm from the felling and 
conversion operations ; or (6) when the consumers in the immediate 
neighbourhood of the forests are so poor that they require only 
small quantities of firowood and small timber, which, from not 
being able to pay others, they must cut and convert themselves, 

On the other hand, the agency of the owner alone can bo em~ 
ployed in cleanings and thinnings, sinco in both these operations 
the selection of the stems to be cut and their removal must proceed 
pari passu with one another, In after-fellings also, when serious 
damage is to be feared for the new genorution, private agency 
should, as far as possible, be avoided for tho felling and rough 
conversion of the trees, 


Skerion 11L.—Toors EMPLoveD IN FELLING AND CONVERSION. 


Theso tools, according to the purpose for which they are used, 
are— 
For entting down saplings and { Bill-hooks (Fig. 18), light axes 
small poles, ve ae ee) (iy. 23), 
For cutting down trees above § Belling axes (Fig. 20), cross-cut 
the ground, eae } saws (dys, 83, 34, and 37). 
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Felling axes (Fig. 20), grubbing 
; 5 axce (Fig. 24), grubbing chisel, 
For felling trees by the roots | eT oy Tea tay, the 


and for grabbing out atumps, serew-juck (Fig. 45), windlass, 
derricks, winches, 
Chains, levers (igs. 43 and 46), 
For directing the fall of ton f the screw-jack (#ig, 45), thrnst- 
pole (ig, 44), 

For lopping and topping and Felling axes (Fig. 20), cross-cut 
logging, ww “{ “aawa (Fige, 83, 34, 87, and 39) 
For dressing or entting up small f Bill hooks (Aig. 18), light axes 

d * Bat is (Fi ), frame cross-cut saw 
mee (Fig. 88). 
For splitting wean, we | Betting axon (Hig. 25), wegen 
For moving logs, Levers (47g. 47). 


eee or fengnchewing } ‘Trimming axes (Fig. 22). 
For converting logs, .... Saws (Figs 34, 85, and 86). 


It will be most convenient to describe the various implements 
in tho following order :—(1) hill-hooks, (2) axes of all kinds, (3) 
saws, (4) other grubbing tools, (5) tools for directing the fall of 
trees, and (6) othor tvols. 

Auricxe 1.—Bini-1o0Ks, 


The most snitable forms of this tuol aro represented in Fig, 18," 
Bill-hooks are used principally for cutting down thin stems, which 


Fig. 18. 
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Bill-hooks (jth original size). 


* Information regarding “dahs" used in Burma and North-East India is 
wanting aud would be gratefully received. 
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cannot stand the shock of an ordinary axe, and for trimming off 
small branches and preparing faggot wood, ‘hey require less 
room to swing than axes, and are therefore more convenient to use 
in dense young growth ; but in the exploitation of bamboo clumps 
their short handle and tong blade are not so suitable as light one- 
hand axes to be described lower down. 


ARTICLE 2,—Axus. 


All axos agree in consisting of a head, in the eye of which one 
end of the handle or haft is fixed. The portion of the head from 
the cutting edgo to the eye is called the blade, that on the opposite 
side being the baeé of the axe. The head may be entirely of steel, 
or of iron edged with steel (the more usual case, as steel is quite 
unnecessary excopt at the edge). The temper of the edge must 
be exactly suited to the hardness of the wood to be cut. If tho 
steel is too highly tempered, it will break; if not sufficiently 
tempered, the edge will be turned. Soft-wooded trees require a 
higher temper than hard-wooded trees. 


1. The felling axe. 


Action oF THE Axz,—The action of an axe is to sever, to crush, 
and to shear. The severing and shearing actions are in direct 
proportion to the sharpness of the edge and the thinness of the 
Made combined, while the crushing action is in inverso proportion 
to the same. When an axo is driven at right ungles to the fibres, 
there is no shearing action at all, only severing and crushing ; but 

Fig.19. when the blow is delivered obliquely, all threo 
actions take place and the axe produces its greatest 
effect. Another reason why the obliquely driven 
axe ponetrates further is that tho lower lip of the 
wound it makes (see @ in Jig. 19), bends easily 
downwards and thus widens the gape, so as to 

+--+ allow the blade to continue its onward motion ; 
whereas when the cut is perpendicular to the axis 
of the tree, the severed fibres have to be crushed 
away longitudinally to produce a wider opening 
for the entry of the thicker hind portion of the’ blade into the 
wound. 

Weriant of THR aXR-HEAD.—This of courso depends to some 
extent on the strongth of tho axe-man, but it is essentially regulat- 
ed by the degree of hardness of the wood to be cut and the size 
of the trea ta he felled. Tha softer the wood, the more oasily are 
the fibres crushed and displacod, and, asa rule, also separated from 
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one another, whereas in hard wood the axe can do very little crush- 
ing and comparatively little splitting, and must hence uct chiefly 
by sevoring. Hence hard woods require a lighter and thinner- 
bladed axe than soft woods, Very light thin-bladed axes must 
bo used with small poles and saplings in coppice fellings to save 
the roots from violent shocks and consequent rupture, and also 
whenever the stem is so thin and pliant as to yield before the blow 
from a heavier axe. Thus the weight of the felling axe for any- 
thing above small poles varios from 1} to 8$ Ibs,, the latter limit 
heing attained in the conifer forests of the Himalayas. For a 
stem having a greater diameter than 6 inches the weight of the 
axe should not bo less than 2 Ibs. For the special case of thin 
yielding stems and of small poles in coppice fellings the weight 
should be about 1 Ib. more or less. 

Suarez of vA Wzap.—Tho shape of the axe-head is oxtremely 
varied, ospecially in India, where no machinery is employed in the 
manufacture and the smith follows his own sweet will so long as 
the product of his handiwork bears a general resemblanco to the 
model ho is imitating. Information on this point is, therefore, 
very scanty, and hence in Fig. 20 below only a few good patterns 
of axe-heads used in India are reproduced. 


Fig. 20. 


PP 


Soma good Indian felling ames (sth original size). A, Nimar pailern Cup 
to 8 lbs.). B, Amviteae pattern Cup ta 3} Ubs.). 6, D, and B, North. West 
‘Himalayas (up to 35 lbs). 2 Gond pattern (up ta 24 ba). 


Erg 
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In some axes the cutting edge forma a perfectly straight line, | 
but a slight curve is always to be recommended : firstly, because 
in a straight edge there is risk of the nearer corner striking the 
wood first and breaking off, whereas, when the edge is curved, the 
middle of the curve, which is the strongest portion of the edge, 
always strikes and enters the wood first, and is followed by the rest 
of the edge; and, secondly, becauso, as 2 consequence of this last 
mentioned fact, a curved edge penetrates deeper. 

The width of ihe edge will depend on the hardness of the wood. 
The harder the wood is, the narrower must bo the blade, in order to 
secure effective penetration. 

In every good felling axe the weight should be accumulated prin- 
cipally just in front of the eyo, so as to give it as much steadiness 
as possible in the stroke, Such a disposition of the weight also per- 
mits of tho faces of the hlade being made slightly concave or at least 
perfectly straight. This fact is of no slight importance, with re- 
spect to penetrative power, in our Indian axes, as otherwise, the 
eye being circular, the blade would taper down too abruptly. 

The eye may be either circular or oval (the narrowor extremity 
being directed towards the edge). The opening of the eye is not 
the same throughout, but is widest at the further end in order to 
prevent the head from slipping off the handle. An oval eye (Fig. 


Fig. 21. 


Piling axe with oval oye and curved handle (4th original size), 


21) secures greator rigidity for the handle, distributes the weight 
properly by enabling an even taper to he maintained, and, as shown 
in tho next paragraph, also enables the axe-man to delivor a steadier 
stroke, Per contra, it has two disadvantages as compared with a 
circular eye: the handle requires some skill to prepare, and as it 
must be put into the eye by the lower extromity, it can bo fixod 
tight only by means of a wedge driven into a slit, which is obviously 
a source of weakness, and from which the wedge has a constant 
tendency to slip out. In India the eye is always circular. 

Tre nANDLE.—According as the eye is circular or oval, the 

au. 
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whole of the handle is round or the lower quarter or fifth of it is 
flat. In the latter case the woodman, having flat surfaces to feel 
with his right hand (with which he directs the blow and which he 
siides down to near his left hand as the axo descends) can aim a 
much steadier blow than when a completely cylindrical object, the 
feel of which is tho same whatever its position is, slips through 
his hand, An oval section near the axe-head also gives the handle 
greater dimension parallel to tho blade, just where greatest trans- 
verse strength is required. Lastly, and this isa matter of prime 
importance, a round handle is liable to work round in tho eye and 
thus destroy the entire effect of n stroke, besides possibly causing 
the edge to be turned or broken, On the other hand, a round 
handlo is easily obtained, boing merely a straight branch or stem 
or solid culm, the lowor end of which is just too thick to pass 
through the eye (if it isa hard knot, so much the better), and 
on this account requires no wedging at all to keep it in place, 

The handle is usually straight—in India always so—but a handle 
of tho shape represented in Fig. 21 gives the axo-man a better 
grip with his left hand and is easier for his right hand, 

The length of the handle varies from 23 to 84 feet. For very 
hard woods it should: not exceed 8 feet, 

Tn round handles the fibres at the thick end aro apt to get 
orushed in the eye, eventually allowing the head to slip off. This 
is effectually prevented by protecting the last inch or so of the 
handle with a strip or two of thin sheet iron or copper, which gets 
jammed between the wood and the iron head and renders any 
movement of the latter impossible. 

Information regarding the best woods for axe handles is want- 
ing. In Central India and in the plains of North-Wostern India 
species of Grewia, Zizyphus Jujubs, and Dendrocalamus strictus are 
chiefly used. In the North-West Himalayas Cotoneaster bacillaris 
furnishes handles that last up to two and even threo years, 


b (To be continued). 
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Ir has been decided, at the suggestion of Sir Dietrich Brandia, to 
utilize the annual income of the above fund for the payment of hono- 
raria to any past or present atudent of the Debra Din or any other 


Forest Sehool in India who contributes original articles in English to 
i the ‘ludian Forester.” 
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Sylviculture and kindred subjecta are proposed as the subjects of 
articles to be sent in under this notice; but to give a general idea of the 
style of notes or articles which, it is hoped, will be aent in, au extruct 
from a recent letter from Sir D, Brandis is published. 

“Ag examples of tho kind of contributions which Foreat Rangers 
and othera eduented at the Forest School might contribute, I may 
perhaps, among others, instance the following articles :—‘Semla Gum 
in Dehra Din) by Kartina Nidhan Mukerji, 1586, pags 118; ‘A High 
Forest of Quercus Dilatata, by Vagrant, 1887, page 124;  Siesu-plant- 
ing in the Gorakhpur Forests,’ 1887, page 213; A. Note on Quercus 
semecarpifolia, by N. Hearle, 1887, page 318; ‘Teak Sowings in 
Fiowered Bamboo Forests, by T. Hl. A., 1887, page 512; ‘Notea on 
the Chindwin, Upper Burma,’ by IL. 8., 1887, page 546; and Mr. 
MeDouell's excellent observations regarding the time which deodar 
seeds take to ripen. 

“would sugyest that in articles on subjects like these authors should, 
as much as possible, confine themselves to a careful statement of facts. 
‘There are many oiatters connected with the life-history of Ladian forest 
trees which bave either not yet been published or regarding which 
the published avcounts are inaccurate or imperfect. On these mattera 
a record of accurate observationa would be most interesting. Again, 
descriptions of small, particularly instructive forest tracts or an account 
of snecesaful cultural operations would be most valuable, and the labour 
of pulting an account of such matters together for the “ Forestor” 
would be most useful te the writer bimsvif. Complete accounts of 
tho growing stock in some of the larger plantations of known age, 
giving measurements of the trees of the different classes and the account 
of timber produced por nere would constitute important contributions 
to Indian Sylvicnlture. An account of the growing stock on narrow 
cleared belts, which were mao by Captain Wood in Oudh some 20 years 
ago, or an account of the resulta of other sylvicultural operations, 
would tend to throw light upon many matters not yet sufficiently under- 
atood, The roaulta of the efforts niade to secure uatural reproduction 
of the karshu, the Himalayan spruce and silver fir, are cages in point,” ¥ 

Notes or articles, which, asa rule, should not contain lesa matter 


‘than one paye of the “Indian Forester,” should be sent to the Hono- 
‘rary Editor, who will decide on the fitness of the paper for publication, 


and if he accopts it, he will arrange for early payment. 


furnished and on the extent tu which the article will require “ editing ” 


t 
i 


Tho amount payable will depend on tho value of the information | 


before being published. Contributions of Jess than one page will be 
aveepted only if they coutaia important facts concerning the life-bis- 
tory or treatment of the priucipal Indian species. 

Articles or notes should be written on oue side of the paper only 
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and should be signed with the name or initials of the writer. If not 
signed with the real name for publication, writers must note their 
names to the Wonorary Editor for purposes of identification. Lists of 
articles accepted and honoraria awarded from the Brandis Fund will 
be published in the June and December numbers of the “ Indian 
Forester.” 
Camp, via Denna Den. } C. Baasaawe, 

24th Muy, 1890, Ofg. Director, Forest School. 


THE FOREST GARDEN OF THE UNIVERSITY OF 
GIESSEN. 


Tuose of the old Cooper’s Hill Forest students who had the 
good fortune of visiting on their German tour in 1888 and 1889 
tho Univorsity of Giessen, and of seving, under the excollent 
guidance of Professor Iess, something of the forests in that part 
of Hose Darmnstadi, will remember the forest garden of tho 
University at the foot of the Scheibenberg. That garden, 17 
acres in extent, is one of the most useful institutions to facilitate 
the study of forestry by beginners with which I am acquainted. 
Not only are the different indigenous and some of the most useful 
exotic forest treos given there in single specimens and groups, but 
there is ulso a large number of sample plots which illustrate on a 
small seale the result of different methods of treatment of puro 
and mixed woods, 

Dr. Hess has just published a new and greatly augmented edition 
of his guide to this forest garden, with plan and a number of 
statistical tables, He tells me that the price of a copy is 160 
mark, In case any of those Indian Forest Officers who have 
visited the garden should wish to have copios, Dr. Hess will, I feel 
sure, be glad to arrange for the needful number of eopies to be sent 
out by tho publisher. Lt would simplify matters if one of those 
gentlemen who want copies was to write to Professor Hess and do 
the needful. 7 


Tinscnenrevri, Bavaria, } D, Branpis, 
13th May, 1890. 


PITWOOD USED IN THE WARORA COAL MINES, 


Av page 39 of the “Indian Forester” for January—Mareh I 
find a small mistake, which it may be worth while correcting, It 
ig said there that “at Warora iron-wood has been found to answer 
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yest from among the woods growing in the district, but as it is 
searoo, Pterocarpus Marsupium is now exclusively used.” 

This ix not, however, the case, as the woods found to answer 
pest tor pit props ut Warora are Terminalia tomentosa and Llos- 
pyros Melanoxylon. 'Theso woods have been in use for a number 
of years, and are well liked hy tho colliery authorities. Last year 
it was proposed to experiment with other woods, as the supply 
uf both Lerminalia tomentosa and Dicspyros Melanoaylon at rea- 
sonable distances from the colliery was gotting somowhat scarce. 
A number of woods were supplied, but they wero unfortunately 
cut at a wrong time of the year, so that tho results obtained 
were not fair. However, from the woods sent a8 an experiment, 
Terminnalia belerica was very well reported on as being an excel- 
lont wood for props in the colliery. 

Tam going to cut a number of kinds of wood during the com 
ing rains for pit props at Warora, and will send you the results as 
soon as I receive them. 

T quote below the Mining Engincer’s report on the props of 
different kinds of wood supplied last year. You might care to 
havo it, as it is interesting. 

A. E, Lowniz, 
Divisional Forest Officer, 
Chanda Division, 0G. P. 
No, 1, Rohan (Soymida sebrifuga). 

« Only 18 of these props were received, and they were too large in 
girth, They were slightly worm-eaton, and scemod as if they would 
split, As 18 is too small a number to make a satisfactory trial with, 
I would recommend that 200 more be gat.” 

No, 2, Bhirra (Chlovoaylon Swietenia), 

© 71 of these props were received, ‘The greater number of them were 
used in the ‘ Broken’ workinga and were found suitable. Those of the 
props, however, which were placed in the « Return’ near No. 6 Pit are 
go worm-eaten that [ cannot as yeb recommend that they be used in the 
pit. 1f, however, the Forest Department ean supply us with this kind of 
props in better condition, I would suggest that 200 more be got for 
farther trial.” 


No. 8, Kate or Kasei ( Bridelia retuea). 


« Only 11 of these props were received. ‘They were of the right sizo, 
and they looked as if they would do for pit props. They are, however, 
very much fungus and worm-onten; the number reesived is too small 
for a satisfactory trial, and I would recommend that the Forest Depart- 
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ment be asked to send us 100 more of these props, if they can swonly 
tive in good condition,” 
No. 4, Mokha (Sehrebora swietenivides). 
© 54 of these props were reecived. ‘They are very short in the grain, 
and T do not think will stand much weight. A fow of these props 
which were placed in the ‘ Ratnrn? are not at all worm-eaten; the re- 
mainder have to be tried in the ‘Broken.’ 50 more might be got for 
trial.” 
No. 5, Hiwar ov Rinj (Acacia leucophlea). 
© Only one of these props was recvived, aud this was too large in girth, 
It was fairly straight, but was very much worm-eaten, I wonld suggest 
that another 200 be sent in for trial.” 
No. 6, Sivras (Albizia Lebbek). 


« Only 6 of these props wera received, which were not very straight 
and gtightly worm-eaten; they are ‘standing fairly well down the pit. 
Other 200 of these might be got for trial.” 

No. 7, Keni (Albizia procera), 

14 of thoae were sent in, but they were not taken over, as they were 

so wormeeaten. Other 50 of these might be got for trial.” 
No. 8, Bihara (Terminatia lela ica). 


« Bihara is a soft wood, lighter than Tendn and easier to cut. 

“The props received were worm-eaten on the outside, but were good 
fu the inside. Derhaps if they were cut at the propor time the worme 
would not attack them, 

® Biharn props will probably not last as long as Tendu, A trial is being 
made to see how long it will bo before they begin to get rotten and 
require renewal. As, however, the props in the ‘ Broken” get lost before 
they decay, the Bihara props will, in this respect, answer our purpose 
equally as well as Tendn for the ‘ Broken.’ 

“The props we tried did al} the work that was required of them. One 
Bihara prop spread ont at the foot, bnt we have had ‘Tenda props do 
this where there haa been great weight on them.” 


TIMBER USED IN PAVING STREETS. 


Iw “ Notos on the Utilization of Forests,” page 35, Vol. XVI. of 
tho “Indian Forester,” 1 find it stated, in alluding to the use of 
wood blocks for pavement, that “ woods used for this purpose must 
bo hard and tough, besidos boing as durable as possible.” If this 
dictum be correct, thon I am afraid that the practice in London 
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is wrong, for I think Tam eorrnet in stating that now at least the 
only wood used for paving is conifer—whether pino or fir I forget. 

When last in London I had daily opportunity of seeing the 
working of the trafic in Trafalgar Square and West Strand, near 
Charing Crosa, and how quickly the wood pavement wore down 
under it, and how constantly repair was necessary. Evidently the 
foundation was imperfect, and depressions and dangerous holes 
were constantly forming on the surface. But also the formation 
after ovory showor of greasy mud—a mixture, E prestme, of woody 
fibre, crushed gravel, and horse-droppings—showed that the pave- 
ment rapidly wore down, as much, I helieve, by the action of horse 
shoes as by the crushing and grinding of wheels. When this 
mud was not thoroughly wet and mado semi-liquid, traction was a, 
matter of great difficulty, especially on the steep incline leading 
eastward into the Strand, and also at starting everywhere, although 
gravel was freely sprinkled on the roadway. The struggles of the 
omnibus horses were painful to witness, and they and other 
horses were continually going down. 

Asphalte, which also is commonly used in London, is vory good 
when dry or very wet ; but it also gets very greasy, and as it is 
perfectly smooth, it affords no foothold to horses. Going down- 
hill a carringe without a brake can with difficulty be stopped, and 
horses seem to lose their nerve when a slight shower falls on the 
asphalte, However accnstomed they get to this state of things, 
they aro never safo from falling or slipping up ; but some horses 
seem to get expert, and when pulled up going down an incline, 
bring their feet together under them and slide till the friction 
tolls. [have seen a hansom enh-horse thus slide for 80 or 40 
feet down hill, without falling, before ho could stop. Going up- 
hill a horse's fore feet cannot bito on a smooth greasy surface, and 
whero his hind feet also slip, down ho comes on his knees. As- 
phalte, T may remark, though almost noiseless under the wheols 
of a well-built carriage, resonnds loudly to the tramp of a hollow- 
hoofed horse, while on wood pavement, expecially if it be out of 
order, wheels make a oousiderable rumbling, though a horse's 
tread is comparatively unheard. 

Seeing and hearing all this whilo in London, I could not help often 
thinking of what could bo done to produce a hettor pavement than 
either wood or asphalto, A pavement of stone blocks is of course 
bettor than oither, but the noise in the crowded narrow streats of 
London has led to their disuse. On going to Edinburgh, where 
stone “ sets” provail, the noise that a vehicle makes as compared 
with what we have been accustomed to in London is startling ; 
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but the streets there are wider and the traffic much less than in 
London. 

What I heard from a casual ucquaintance as lo lhe latest 
practico in America gavo me a clue. I have soen no account 
of this in print, not even in some articles I lately read in an 
Indian Engineering paper on tho paving of Amorican streets ; and 
aa it and the plan I have to suggest relate to a method of using 
timbor, I think mention of them will not bo out of place in the 
«Indian Forester.” I was told that wood pavement is now made 
by setting pine planks, about an inch in thickness and eut to the 
cross-profile of the road, on edge, with intervals filled up with 
fine concrote or mortar grouting. It is a modification of this 
plan which, I think, would meet the caso of London. Planks are 
bettor than blocks for two reasons ; first, because of their longer 
bearing on the substructure, and because they present much fower 
joints parallel with the direction of the traffe, and they cannot tilt 
up or sink as individual blocks do, and so produce holes such as T 
observed about Charing Cross; and, second, because the more 
adjacent joints of a plank-on-edge roadway give a better foothold 
to horses, But still such a roadway must’ get very greasy. My 
jdea is that tho spaces between the planks might be filled up only, 
say, half way with mortar or fine conereto, or with planks of half 
width, and that above that, up to the surface, might be substituted 
rough slates-on-edge, or chips and shivers of stones, either such as 
can be found in a quarry or stone cutter’s yard, or made specially 
from some suitable stono which would split readily to the required 
thicknoss, The close joints of euch a roadway would give footing 
to horses ; and while the stones would protect the edges of the 
planks, the wheels woull probably grind down the edges of the 
slates or slabs fast onough to prevent the road being too rough. 
And probably no spreading of gravel would be required, as the 
débris of tho slates or stones would serve that purpose. 


Mussoorig, 
19th May, 1890. C.-W. Hors. 


THE SOCIAL POSITION OF FOREST OFFICERS. 


Wry isit, I wonder, that a Forest Officer below the rank of Con- 
servator has no place in the Precedence List? Why should he be 
liable to be ranked below the last joined civilian or subaltern? A 
Forest Officer holds a certain positién, and it would bea bad thing for 
the service if he did not keep up and value that position. There- 
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foro, ina country like India, where procedence is thought so much 
of, his proper place should be given him in the list. Probably the 
omission to do so was an ovorsight, and it only requires to he 
brought to notice to be set right. 


20th May, 1890. PRacEDENCE. 


Strange to say, after writing to you yesterday, I heard of an 
authentic ease of w Depaty Conservator of Forests having been 
ranked at a social gathering below an Extra Assistant Commis+ 
sioner. It is not necessary to mention names, The next step would 
be to place us below Tehsildars—not a long step either from 
Extra Assistant Commissioner to Telisildar, as they aro both drawn 
feom the same classes, I am an easy-going man myself, but I 
am afraid if host treated me like this I could not take it meekly, 
but should wish him good evening and retire to an extempore 
tin dinner by myself. 

The fact that such a thing has occurred showa that our rank 
requires officin! recognition, unless Government wishos the depart 
ment to take a lower tone. I trast Conservators will try to got the 
matter righted. 


21st May, 1890. PREcrpence, 


Eprron's Nota-—In our issue for January 1889 we discassed this question 
in eounection with the concession to District Superintendents of Police, Ist and 
2nd grades, of a place in the Warrant of Precedence. We thought that we had 
only to set the ball rolling to bring forward a number of Forest Officers to 
continue the egitation. Let every Forester remember and act on the old pro 
verb, that God will help only those who holp themselves, Experience has proved 
that Congervators, happy in their own good fortune, will not move in tha matter 
on their own initiative, Henee Deputy and Assistant Consorvetors muxt for ona 
rouse themselves ap from the lethargy into which hard work and had proapacts 
have plunged thom, and endeavour to move the Government to du them at fast a 
ainall act of tardy justico. 


Tug Tomrenatere of tHe GRouxp.—At Calcutta the soil is, on 
the average, 27° hotter than the air, at Allahabad 2:4° hotter, at 
Jeypore (whero the soil on which the instrument is placed is al- 
most pure sand) 5:8° hotter, at Lahore 66° hotter—Jndian Me- 
teoroloyicul Report. 

- 2k 


))- Review. 


ROUGH DRAFT OF A MANUAT. OF INDIAN SYLVE- 
CULTURE, PART L, GENERAL PRINCIPLES. 


By B, B, Fenvannuz, Dehra Dun. 


Ow a visit which Mr. Fishor was good enough to pay me a short 
time ago, he drew my attention to the circumstance that no notice 
had yet appeared of Mr. Fernandez’s Hand-book of Sylviculture. 
‘When L received a copy of this work, nearly two years ago, J fully 
expected that some one from among the distinguished and oxperi- 
enced Forest Officers in India would review it in the “ Indian For- 
ester.” As this has not heen the case, T may perhaps venture to 
offer some of those remarks which occurred to me when reading it. 
*The axthor himself doos not claim any literary merit for his 
hook. Ho designates it as a collection of rough notes, which 
he put together for the purpose of his lectures at the Forest 
School. Perhaps, therefore, no review of this publication in the 
ordinary senso of the term was called for. AIL intend doing on the 
present oceasion is to say a few words regarding certain chapters 
which appeared to me specially interesting. 

The remarks made by Mr. Fernandez concerning the struggle 
for oxistonce in a forest crop, the gregariousness of some and 
the sporadic occurrence of othor species, merit attentive study not 
only by Indian, but also by European, Foresters, The struggle for 
existence he treats under four heads. 

The first case considered by him is that of a pure crop composed 
of individuals of one and the xame ago. At the present time this 
case is, for obvious reasons, not one of common occurrence in India. 
‘Tho sél forests, for instance, although consisting almost exclusive- 
ly of one spocies, as a matter of fact are composed of individuals of 
widely different ages, thickets of young seedlings surrounding the 
mother trees and alternating with masses of sal poles. Eventual- 
ly, after systematic forest management has’ continued longer, there 
will doubtless he extensive areas of pure sal forests, consisting of 
individuals approximately of tho same ago, and it will then be a 
very interesting study to see how those individuals which possess 
greater innate vigour, us Mr. Fernandea correctly calls it, or 
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which, from accidental causes, have grown up on a better patch of 
soil, or havo been protected against fire or other injury by spe 
cially fuvourable circumstances, how such more favoured individuals 
take the lead and survive, constituting the final crap of the forest. 
It will then be seen that the number of stems per acre and the 
proportion of the plants under suppression diminishes as such a 
forest grows older in a manner similar to tho sprace forest on the 
Harz Mountains mentioned by the author, which at the age of 20 
yoars consisted per acre of 9,373 stems, of which 49 per cent. were 
overtopped, forming the subordinate wood, which would eventually 
be suppressed and eliminated, while at the age of 120 years only 
‘241 stems were left, of which 4 per cent. only were overtopped. 
As examples of the first case, the author mentions forests standing 
on land which at one time was subjected to, what he ealls, the bar- 
burous system of cultivation, which is known as coungya in Burma 
and as kumri in Southern India. In speaking of this system, the 
author mentions several veraacular names not universally known, 
such as those in the Shan language, in Tamil, and in Kanarese. The 
system not only has different numos in difforent provinces, but it 
also is practised in a variety of ways. 

In the Contral Provinces, for instance, the practices known as 
diya and bewa are believed not to be quite the same. A pre- 
cise account of these systems as they exist in the different pro- 
vinces with the local designations would, I feel sure, interest many 
readers of the “ Indian Forester.” As another instance of the first 
case the author justly mentions the tamarisk forests of Sindh, 
on tho banks of the Indus, which owe their origin to seed brought 
down by the river and deposited on newly formed land. 

As instances of the second case, pure forests composed of indivi- 
duals of all ages, the forests of Pinus longifolia, of khair, of sil, 
of Hardwickia binata in Central and South India, and of nogeissus 
pendula in Rajputana ave enumerated, 

The third case, comprising forests which consist of different 
species but of individuals of one and the same age, is treated of 
at great length; but such instances, when the individuals of a 
mixed crop are of the same age, are ad rare in India at the present 
time as the cases of pure forests of one age. For practical purposes, 
it would probably be sufficient to combine the discussion of the 
third case with that of the fourth, when the mixed crop is com- 
posed of individuals of all ages. The third case is treated under 
417, and the fourth under 18 heads, in addition to which in both 
cases a very large number of sub-heads are enumerated. It would 
make matters clearer to the reader if this excessive classification 
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were simplified. hero are many excellent passages, but they want 
arranging and condonsing. Thus the description of the bite and 
troad of the different kinds of cattle on page 35 is very good. On 
page 46 the author justly lays great stress upon the relative ability 
of treos to push through cover, either by means of their strong 
leaders, as teak in India and the ash and the sycamore in Burope, 
or by means of their slender shoots, which insinuate thomselves 
through the crowns of the trees immediately above them, as Hard- 
wiekia binata. ‘The table given on pago 56 of the relative humi- 
dity of the air during the four hottest months at places within and 
outside the natural range of the sil tree is very instructive. On 
page 58 the author discusses the effect of aspect upon the character 
of the forest growth, and among other instances cites one specially 
interesting case from South Nimar, where Hardwickia occupies the 
southorn slopes, while the northern ones, being cooler and moister, 
are covered chiefly with a dense teak copse. The offect of aspect 
upou forest growth ty very marked in India and in all warm coun- 
tries. Ina new edition the author would do well to treat this sub- 
ject much more fully than he has done in the volume before us, 
Closely connected with his remarks on the struggle for existence 
is what the author says concerning the gregariousness and sociabi- 
lity of species, In a country where tho peculiarities and require- 
iments of forest treos are not as well known as in Europe, and where 
the racter of forests has not yet been materially altered by sys- 
tematic forest management, it is a legitimate question to consider 
why certain species are gregarious, te, why they form pure forests 
of large extent, and why certain other species—in fact the majority 
in India—do not as @ rule form pure forests, but only occur in 
mixed woods with othor species, Anothor quostion of equal im- 
portance is, why certain species which aro generally sporadic, or 
social, as the anthor calls it with a term less happily chosen under 
coriain circumstances, are found to form pure forests to the exelu- 
sion of other spocies. These two questions, which have important 
practical bearings, are discussed by Mr. Fernandez in the 3rd 
chapter of his first book. 

Sal (Shorea robusta) is the first gregarious species mentioned, 
and the author is doubtless right in giving the first place among 
the qualities which enable this tree to cover the ground with puro 
forests to the exclusion of othor species, to its peculiar nature, 
owing to which it either flourishes in all its vigour or is complete- 
ly absent. Thus within the limits of its distribution the tree 
disappears the moment it reaches a too binding soil combined 
with an impermeable subsoil. -It is to u very remarkable extent 
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unable to resist hot winds and other unfavourable influences of 
climate. Its distribution is limited by sharp boundary lines, but 
within theso limits it fourishes more vigorously than its compa- 
nions, and hence its gragarionsness, 

Other points in favour of the s4l tree are the general aversion 
of cattle for its leaves, its profuse seeding almost every year, the 
fall of the seed after the forest fires and at the beginning of the 
summer rains, the immediate germination of its seed, and the great 
Jongth of its tap root, which tho author says has been traced down 
to 60 feet and more. Its long tap root enables it to flourish on 
the watorless gravel of the Bhabar at the foot of the Himalaya. 

Again, the ability of young sil plants to stand fairly’ dense 
cover, its remarkable coppicing power, caused by the readiness with 
which buds develop at the base ot the stem, its lofty stature, aa 
well as its great longevity, which exceeds that of its companions, 
all these are important natural advantages, which this species 
possesses over others. They are enumerated under 21 headings, and 
here again it is a point for discussion whether the subject might 
not ho treated in a manner which would bring it more home to 
students by a less minute classification. 

Sissu (Dalbergia Siseoo) is the next spécies discussed. The 
peculiar requirements of this species in contrast to thoso of the 
sil tree are well brought out. As a grogarious species, it is 
confined to the shingly and sandy deposits in the beds and on 
the low banks of Himalayan streams, where they debouch into 
the plains, ‘Tho soil and locality in which the sissu delights 
onits only a few other species, of which kdulr (Aeuciu Catechu) 
is the most important. These two species are frequently found 
in equal proportions, but in some places sissu benefits by the 
fact that its leaves are never browsed by catile or lopped for 
fodder, whereas young seedlings and shoots of khair are taken. 
Sissu again has a romarkable tendency to produce suckers from 
its roots, and at an early age forms thickets of dense foliage. 

Finally, the sissu tree stands severe frost. It is much more 
hardy than Acacia arabica, and, if my memory serves mo right, 
more hardy also than Acacia Catechu. In a new edition I would 
suggest that the author might put together what is known regard- 
ing the resistance to frost of the principal Indian forest trees. We 
know (Forest Flora, 228) that Anogeissus latifolia is injured a good 
deal, that Acacia Catechu suffers less, and that Acacia leucophleca 
is very hardy. But since that time the subject has doubtless been 
studied moze fully, and it is one of considerable practical import 
anco. : 
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A good sketch is given of the pure forests of Pinus longifolia. 
Apart from -the fact that this pine thrives in dry and poor soils, 
which most other species avoid, there is the important fact that 
most of its broad-leaved associates are heavily lopped for fodder, 
and have thug been either entirely destroyed or are kept down in 
tho state of law bushes, while this pine is hardly ever eaten by 
cattle, Other advantages in favour of this species are the numer- 
ous dormant buds which enable it to resist fires and other injury. 
This peculiarity the tree has in common with other three-leaved 
pines im India as well as in North America. Against injury hy 
fires its thick corky bark is a most effective protection. It must 
not, however, be imagined that Pinus longifolia only thrives on 
steep slopes, as somo othor passages in this book would lead the 
reader to suppose, for very fine woods of this tree are found on 
islands in the Tons and other Himalayan rivers as well as on flats 
with deep soil. 

‘The beautiful and important pure woods of Anogeisaus pendula 
on the dry hills of Rajputina is the next subject mentioned. Io 
this case there is no doubt that the dry climate of these districts 
suits only very few species, so that it is chiefly the absence of 
competitors which explains the gregarious nature of this tree. 

Boswelha thurifera, the despised sdlai of the Central Provinces, 
has cortainly great ability to withstand sun and drought, owing 
to the thickness of the living bark and tho absence of foliage 
throughout the dry season, during which, when the atmosphere is 
extremely dry, the temperature high, and the sun powerful, thistrea 
probably loses Joss water by transpiration than many other kinds, 
To some oxtent transpiration may also be diminished by the viscid 
resinous sap, which fills its tissue. The chief reason, however, 
why this tree in places forms the only arborescent vegetation on 
‘the dry hills of the Sdtpura range is probably the very low value - 
set on its wood as timber and as fuel, and the fact that its aromatic 
resinous leaves are not eaten by cattle. 

Hardwickia Uinata is a species which is gregarious, although its 
leaves are greedily eaten by cattle; and before regular forest 
management was commenced, the tree was largely lopped. But 
fortunately it has the habit of producing more than one flush of 
leaves during the year, ench accompanied with a vigorous devo- 
lopment of now shoots, and hence it has an extraordinary power 
of recovering from the severest mutilation and from injury by fire, 
Again, its heartwood, though exceedingly durable, is so hard and 
heavy as to he exceedingly difficult to werk. Hence the demand 
for the timber has Leen limited, and even before regular forest 
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management commenced, matnre troes were rarely cut ona largo 
sealo, 

Great prominence is most properly given by the author to the 
question why the teak tree (Tectona grandis) a3 a rule is only 
found sporadically mixed with other trees, while in certain locali- 
ties and under exceptional circumstances it forms pure forests. 
Such circumstances aro found on alluvial flats near rivers and 
emaller streams, and on ground which for a long time has been 
subject to shifting cultivation by burning. Instances of both aro 
found in tho Central Provinces, where the author has obtained 
his experience, and also in Burma, Qn the present occasion it 
will suffice to say a few words regarding the case of pure teuk 
forests on alluvial ground. In regard to this the author enu- 
merates 16 points, the more important of which may perhaps be 
summarized as follows :—The teak tree seeds annually and pro- 
fusely, The nuts, surrounded as they are by a light spongy cover- 
ing, are readily transported by water and collect in large quanti 
ties on alluvial flats along the streams, at the head-wators of whieh 
the teak is found growing. After the seeds have germinated, 
the thick tap root and an abundant coppicing power of the treo 
gives it a great advantngo ovor its companions in its power of 
surviving forest fires and other injuries. Tho large leaves of the 
young tree completely shade the ground and prevent other species 
from springing up. ‘After the fires, the enormous strength and 
height of tho shoots at once secure to this species the upper hand 
where it is in large quantity. Again, up to a certain age—say up 
40 30 or 40 years—tenk, as the author correctly puts it, forms by 
itself a completo leaf canopy excluding all other growth, including 
even grass, Mr. Fisher informs me that even in the Kulsi Plan- 
tation of Central Assam, beyond the natural rango of teak, there 
were sé{ poles on the ground where the teak was sown. So 
powerful was the growth of the teak plants that in tho course of a 
few years they caught up the sél and have doubtlesa now over- 
topped them, thongh the plantation was established in the midst 
of a natural sél forest. 

The points here mentioned fully explain why the teak in such 
localities gets the upper hand of other species frequently asso- 
ciated with it, such as Terminalia and Anogeissus, and in Burma, 
FTomalium and Nauclea. The most vigorous and hence most 
dangerous companion to the teak, however, are the different species 
of bamboo ; and if the author had had the good fortune of spending 
part of his service in Burma, he would doubtless have devoted a 
separate chapter to the struggle ef existence between bamboos 
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and tho teak tree—a quostion the importance of which can hardly 
be overstated. This subject ought to occupy a prominent place 
in every hand-book of Indian sylvienlture, however elementary. 
‘The author may justly object to this remark, and urge that his 
work is, as stated on the title page, limited to general principles, 
and that the application of these principles must be reserved for 
a special work dealing separately with the chief specics of Indian 
forests. It may, however, he doubted whether Mr, Fernandoz 
really doos confine himself to general principles. So much valu- 
able detail is given, and so many applications to individual species 
in the work before us, that, as a matter of fact, it deals with some 
important portions of sylviculture as applicable to Indian forests. 
On alluvial flats, in Burma cortainly, the teak is enabled to form 
pure forests, only whon the bamboo is absent from such localities. 
Where the bamboo is found, as is frequently the case, we have 
even on alluvial flats a mixed forest of teak and bamboos, similar 
to that on the hills. 

On the banks of the Maywine and Booling streams, in tho 
Martaban Division of Burma, there is, or at least was in my time, 
on light sandy alluvial soil a large extent of nearly pure teak 
forest. The trees were tall, but the stems, instead of boing re- 
gularly round, were fluted and tapering. However, there they grow 
to the exelusion of almost all other trees. Ata distance from the 
hanks of the streams, on undulating hills, there were teak localities 
of a different character, Bamboos and trees of other kinds wero 
abundant, the stems of teak were tall and of good and regular 
shape. Report on the Forests of Tenassorim and Martaban Pro- 
yinces for 1860-61, para. 2 (Selection Records, Government of 
India, Public Works Department, XXXV.). In tho valloys of 
tho bill streams in Pegu, on the other hand, extensive flats on allu- 
vial soil aro often ocenpied by Tinwa (Cephalostachyum pergracile) 
and Theiwa (Bambusa Tulda), associated with teak, which is often 
abundant in such localities, because the seeds are washed down 
in large quantities during the summer rains, 

The author enumerates 16 reasons why teak, as a rule, is a spora- 
die troo, OF theso, one of the most important is that it is the most 
aweful timber, and that, therefore, before systematic forest manage 
ment was introduced, it was cut moro extensively than any other 
tree, Again, the seod is all shed during the hot woather, and largo 
quantities, therefore, are destroyed by the annual fires. Another 
point against the toak is that its germination is tardy, that the 
seed often lies in the ground for ono or soveral years, exposed to 
animals or othor canses of injury, that it often sprouts too Into in 
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the rainy season to be strong enough to survive during the follow- 
ing dry season, and is often choked by grass, Teak seedlings of 
the first year are smaller than those of most other trees, and finally, 
like other species which require a great deal of light, after a certain 
age it loses the faculty of forming a complete leaf-canopy by itself, 
the cover of its foliage becoming light, and admits other species, 
even where it originally formed a pure crop. 

Those, however, who have worked in the teak forests of Burma 
know that, as already indicated, the chief reason why teak is gene- 
rally found sporadic, forming a small proportion of the forest, is 
the presence of the bamboo. A teak plantation in bamboo forest, 
whon, say, six yoars old, may appear perfectly safe, there is perhaps 
an undergrowth of thin bamboo switches on the ground, which, to 
the uninitiated, appears harmless or even beneficial. When, how- 
ever, a few years later, the rhizomes cf these bamboos havo acquired 
sufficient strongth and have accumulated a sufficient quantity-of 
rosorve materials, they suddenly bring forth full-sized shoots, grow- 
ing at once toa height much greater than that of the teak tree, and 
in the second year, when these culms have completely clothed them- 
selves with foliage, they very soon overshadow and gradually kill 
out most of the teak plants. 

In the second book, which relates to the creation and regenera- 
tion of forests, there is an interesting chapter on the regeneration 
by means of culms in the case of bamboos. But though this chap- 
ter contains many remarks which are to the point, still it is much too 
short and might in a future edition with advantage bo largely 
expanded. ,The author, speaking of the time in which a bamboo 
clump begins to produco saleable shoots, makes a statoment which 
is vory remarkable, namely, that grown in garden soil and watered 
and manured,2 bamboo clump may reach this stage in its third and 
even in its second year. Tho time which elapses between the 
seodling stage and the stage when the rhizome is sufficiently deve- 
loped to throw out full-sized stems is different in the case of differ- 
ent species. The author speaks of bamboos generally, and does not 
say which species he has in his mind. As regards Bambusa arun~ 
dinacea, which flowered in Dehra Din in 1881, 1 am informed that 
it had not in 1888 formed full-sized culms. My own experience is 
that the larger species require much more than 3 years from seed he- 
fore they throw out full-sized culms. Dendrocalamus atrictua, as the 
author himself correctly states, requires 10 years in the forest to 
do go, and Colonel Doveton* expresses the opinion that in really 
succegsful plantations, the time may possibly be reduced to six years, 

# “Indian Borestor,” Vol. EX, p. 583, 
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Fire conservancy justly occupies a considerable portion of Book 
ILL, which deals with the maintenance and treatment of forests. 
Tho subject is dealt with in a very complete manner, although 
sufficient importance perhaps is not given to the rough measures 
of preliminary fire conservancy, which, however incomplete, yet in 
many eusos form the necessary beginning. ‘Thus in the Western 
Duars of Bong: as found hy experience to be a good plan, as 

a first and preliminary step, boldly to sot fire to the savannahs sur 
rounding sil forest tracts as soon as the grass outside would burn. 
Tho grass outside was burnt, but the fire did not touch the grass 
undor the cover of the sal trees, which was green and not in a con- 
dition to barn, ‘Pho author porhaps will say that this more properly 
would belong to a separate work on applied sylvicultnre, but such 
preliminary practice is found suitable in other instances algo. As 
@ matter of fact the volume before us contains many important 
matters of detail, and it is difficult to draw the line, 

The author’s concluding remarks on the subject of fire conser- 
vaney will doubtless commend themselves to every thoughtful 
Forester in India, Mr. Fernandez justly urges the great import- 
ance of compiling a fire conservancy map for every forest under 
protection, wherever such is possible, A new man coming in 
charge will, with the aid of such a map, grasp at once the condi- 
tions of fire protection in a given forest, and the manner in which 
the work has been carried out. He will, as the author observes, not 
have to gropo about in the dark until after disastrous failures 
he has at last mastered all tho details of the work, Again, every 
right-thinking Forester will agree with Mr, Fernandgz in saying 
that the first essential to success in this respect is to gain and to 
retain the good-will of the people in tho vicinity of the forest. 

The last snbject to which I wish to devote a few brief remarks 
is the fourth* chapter of the 8rd Book, which is devoted to improve- 
ment fellings. Tho author justly says the object of these fellings 
is to treat the forests in their uctual condition, so that while supply- 
ing tho wants of the country to their utmost limit, and yielding 
a large surplus revenue, they may be brought, as quickly as pos- 
sible, to thoir hihest condition of productiveness. 

This object, Mr. Fernandez justly urges, cannot be attained by 
taking out all sound, well-shaped, marketable trees from a forest 
and leaving the rubbish standing. He also is correct in saying 
that an improvement felling is not an elemontary operation of a 
special kind not yet described in this manual, but is essentially a 


* In the book it is called Chapter IV., while in the Table of Contents it is 
called Section V. of Chapter III, 
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composite one, combining the objects of every kind of felling 
already treated of. Nevertheless Iam disposed to think that in a 
future edition the author will do well to devote to this chapter a 
much larger space, and, hy way of illustration, full detail might be 
given regarding the experince gained in the improvement fellings 
which have now during a series of years been continned with great 
success in the Dehra Dun sal forests. 

T understand that the entire edition of this work has been sold, 
and I wish to congratulate the author heartily upon this wellemerit- 
ed success, Perhaps I may bo permitted to offer the suggestion 
that a second edition be so far expanded as not to comprise general 
principles only. As already explained, it is a mattor for disease 
sion whether tho book, as it now stunds, really limits itsolf to an 
exposition of gencral principles. 

Forestry in India, it seems to me, is not yet sufliciently advanced 
to enable any one to write a satisfactory manual of special sylvical- 
ture, ‘The volume intended to comprise the applied portion proba- 
bly was to be something liko that admirable book by the late Forst 
Director Burckhardt, entitled Sden und Pflanzen. That work 
gives a complote account of the peculiarities and requirements of 
the prineipal forest trees in Germany, For our Indian forest trees 
the data are not yet available upon which to work such an account. 
Moreover, if the work is to be at all complete, it would have to com- 
prise so large a number of species, even if only limited to those which 
are of practical importance, that the volume would exceed all rea- 
sonable limits. The advice which I am bold enough on the present 
ocension ta, offer to the author's consideration is to expand the 
jllustrations given, so a3 to embody in them some of the most 
important facts established wp to date regarding the best treatment, 
of the principal species. At first sight this plan may appear far 
too ambitious, and it may be feared that such a book would 
be so bulky as to be unmanageable. This, however, need by no 
means be the case, the book as it now stands is confossedly nothing 
but 2 reprint of rough notes put together without any aim at liter- 
ary excellence. If the author can find time to work up the rich 
material at his disposal and the additional information which Fores- 
ters all over India will furnish him with, into the shape of a brief 
and concise manual, its bulk, even with the additions I have sug- 
gested, will be much smaller than that of the present volume. 

The author might maintain the present division into three books ; 
and all that would be needed would be, in the first book, tho title 
of which would have to ba changed, to add a chapter giving the 
mode of growth and tho sylvicultaral requirements of the more 
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important Indian forest trees. In the rest of the book the less 
the author indulges in minute and dogmatic classification, and the 
more plainly he states what is known regarding tho treatment of 
trees and bamboos, tho more readily will his book be read by stu- 
dents and Forest Officers. . 

It may be urged that the appearance of Dr. Schlich’s Manual 
of Forestry venders n manual of Indian sylyiculinre unnecessary. 
Such an idea is based on a misconception of the facts of the caso. 
The splendid work which Dr. Schlich is bringing out has a 
general character, and is intended for Foresters in all English- 
speaking countries, in Great Britain, North America, India, and 
the British Colonies. We may reasonably expeet that Dr. Sehlich’s 
book will do much to stimulate and guide the development of 
scientific forestry in these countries, Mr, Fernandez’s work 
rolates exclusively to Indian sylvicullure, and the more ho keeps 
in mind the peculiar requiroments of Foresters in India and especi- 
ally of the students at the Indian Forest School, the better will he 
accomplish the great task which he bas undertaken, and the more 
completely will he utilize the rich stores of his special knowledge 


and experience, 
D, Braypis. 


Ny Notes, Queries AND Exrracts. 


Forestry mx Tae Cotontes AND IN [ypra.*—In considering the 
invitation of the Council of the Royal Colonial Institute to read a 
Paper on the subject of “Forestry in the Colonies and in India,” 
L had to take into account, on the one hand, that I waa sufficiently 
acquainted with forestry and forest management in India to under 
take the task ; and, on the other hand, that though I had read a 
good deal ubout forestry in the Colonies, I had never made the 
latter subject a special study, and, above all, that I have never 
visited any of the Colonies. Although I felt the latter to be a 
serious drawback, I decided to accept the invitation, because I did 
not wish to disappoint the Conneil, since it was doubtful whether 
anybody would be found to undortake the task who was equally 
well acquainted with forestry in India and tho Colonies. I trust, 
however, that I shall have the kind indulgence of the Fellows of 
this Institute, in case I should make any mistake in the data rofer= 
ring to the Colonies. I have taken a great deal of trouble to give 
accurate information, but I found it a difficult task to get hold of it, 
since it is so very much scattered, and in many cases difficult to find. 
The British Empire extends from the North Polar regions to 
about the fifty-fifth dogree of southern latitude. Apart from the 
Mother Country, it is reprosentod in the north chiefly by the 
Dominion of Canada s in the tropics by India ; and in the south hy 
Australasia and the South African Oolanies, besides numerous other 
Jolonies in all parts of the globe, The total area of the Empire 
and the population are estimated as follows :-— 


‘Area in aquaro Density of 
miles 


Population. population per 
aquare mile, 
122,000 88,000,000” 811 


United Kingdom, 
1,463,000 255,000,000 170 


British India,t 


‘The Colonies, about, ... 7,600,000 20,000,000 8 
Total, 4. 9,185,000 313,600,000 84 


* Paper read before the Royal Colonial Institute by Dr. W. Schlich, Principal 
Professor of Forestry, Royal Engineering College, Cooper's Hill. 

+ Those data include the area and population of the Native States, but not 
those of Upper Burma, which are not accurately known at present. 
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In this vast Empire all sorts of conditions‘are met with. There 
are all shades of climate represented, from eternal ice to full 
tropical heat ; the rainfall ranges from absolute aridity to almost 
600 inches in a year; extensive low lands and plains alternate 
with mountainous regions, which attain to the greatest elevation on 
the face of the globe. Again, while somo parts are densely popu- 
lated, we have in others extensive regions with few inhabitants or 
none at all. It is obvious that it is impossible to decide in a 
wholesale way whether and how fur forests are necessary or even 
desirable in the various parts. That question must be studied and 
answered for each country separately. 

In the first volume of “ A Manual of Forestry,”* which I brought 
out lately, I have dealt with the general utility of forests in the 
economy of man and of nature. Here it must suffice to say that 
forests are of use owing to the timber and other produce which 
they yield, and the influence which they exercise upon the climate, 
the movement of water in nature, the stability of the surface soil 
on sloping ground, the healthiness of a country, and allied subjects. 
The dogres of utility in the latter rospect, usually called the in- 
direct effects of forests, deponds chiefly on the geographicul posi- 
tion, tho climate, and configuration of a country. The direct 
usefulness of forests—that is to say, in so far as thoy’ yield ‘timber 
or other produce, reprosent capital, and provide labonr—depends 
upon many things, such as the means of communication’ in a 
country and with other countries ; the control which it exercises 
over other countries ; the quantity and quality of substitutes for 
forest. produce available in the country, especially iron and coal ; 
the value of land and labour, and the returns which land yields if 
used for other purposes ; the density of population ; and, finally, 
the amount of capital available for investment. 

All these matters require careful investigation before a decided 
forest policy is adopted. It would be quite impossiblo to deal with 
them all in a Paper of this kind. As regards the timber require- 
ments of the Empire as a whole I am able to give the following 
statement, which I have prepared from the Statistical Records laid 
before Parliament :— 

Annual Imports and Exports of timber, being the average 
calcnlated from the returns for the five years, 1884-88. 


* Messrs, Bradbury, Agnew & Co Bouverie Streot, H.C. 
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L—ZJmports. 


United Kingdom, value, £15,000,000 
Australasia, a 1,284,000 
Cape of Good Hopo ,, 72,000 
Trinidad, * 49,000 
British Gaiana, a aii 87,000 
Barbados, ‘e aah tae 24,000 

Total, w. £16,466,000 

WL—Faporta, 

Dominion of Canada, value, ... we £4,025,000 
India, “5 511,000 
Tunica, ” 175,000 
Ceylon, > oy 27,000 

Total, + £4,738,000 


IIL.--Net Imports into the Empire. 
Value, we ae we -  £11,728,000 

This table, as will bo scon, is not quite complete, becanso many 
of the smaller Colonies have been omitted. Again, in some cases, 
cortain quantities of timber were included under cailway muterials, 
so that’ their amounts could not be ascertained by me. On the 
whole, however, it shows conclusively that the British Empire, 
althongh it is so frequently represented as possessing more exten- 
sive forests than any other nation, pays overy year something like 
£12,000,000 to foreign countries for timber alone. Here, then, is a 
broad faet, which calls for serious consideration. On more than 
one oceasion has the endeavour to develop more systematic forost 
management in the Empire come to naught, because the limited 
funds required for such a policy were not forthcoming, or other 
interests prevailed over the dictates of a sound forest policy, while 
the enormous sum of money which goos every yoar out of the 
Empire was lost sight of. 

The table shows, also, that the Mother Country swamps all the 
Colonies and India in respect of imports; in other words, of the 
£15,000,000 worth of timber required annually by the United 
Kingdom, its dependencies could furnish timber valued at barely 
over £3,000,000 I have repeatedly drawn attention* to the fact 


* (1), In a pamphlet entitled “ Adorestation in Great Britain and Ireland,” 
written by me for the Earl of Carnarvon, when Viceroy of Ireland; printed for 
the Government of Ireland by the Queen's Printing Office, Dublin, 1886. 

(2), “Manual of Forestry,” Vol. I, 1889. 
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that the United Kingdom has an area of waste land amounting 
to over 26,000,000 acres, and that less than one-fourth of it could 
produce all the ordinary timber, valued at £12,000,000, which is 
now imported. The rest, representing teak and fancy woods, could, 
however, not be grown in this country. It is said that these lands 
are required for other purposes, such as grazing, or produce more 
income, for instance, as shooting-grounds, than if planted with 
timber trees, but I have also thrown some doubts on this assertion- 
Be this, however, as it may, the same argument does not hold 
good in the case of most of our Colonies, where enormous areas 
are available to produce many times the quantity of timber annually 
imported into the United Kingdom, and yet many of them are 
already themselves importing timber on a considerable scale. Take, 
for instance, Anstralasia. Of its area perhaps not more than one- 
third is at prosent put to profitable uso, and tho annual imports 
amount already to a value of £1,284,000. Surely, here is room for 
serious thought—a subject with which I shall deal further on. 

India has to provide an enormous population of 955,000,000 
people with timber and firewood, and, apart from a certain umount 
of teak and funcy woods, that country can probably do little towards 
an increased export of timber. 

The Dominion of Cunada has, during the years 1884-88, export 
ed on an avorage timber valued at £4,025,000 annually.: From 
all parts of the Dominion reports come of the rapid diminution of 
the area under timber, which leave no doubt that the exports muat 
seriously decrease at an early date. 

Without going further into the matter, it is clear to anyone 
who approaches the subject with an unbiassed mind that under 
oxisting circumstances the imports of timber into the Empire will 
inerense, rather than decrease, ns time goes on, - The reason is not 
far to seek, En most of our Colonies fellings are practically unre- 
stricted, tho greater part of the felled trees is wasted, forest fires 
overrun the areas, settlers clear additional land every year, and, to 
crown the edifice, over enormous areas the timber is destroyed 
by ring-barking to convert the forests into pasture land. Ido 
not mean to sty that this is the state of the case everywhere. 
Some of the Colonies have made earnest attempts to grapple with 
the question ; but in some of the larger Colonies, such as Canada 
and most of the Australian Colonies, little has been done, except, 
perhaps, the passing of fine forest laws, which, it seoms to-me, 
were only made to be ruthlessly broken, 

Then there is the difficult question whether, even if we ean pay for 
it, foreign countries will bein a position to supply us with the neces- 
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sary timber for any length of time, especially if the further develop= 
mont of the Colonies should necessitate ever-increasing imports. 
Data, which throw light on this question, have been produced plenti- 
fully, and although the several sources of timber in foreign countries 
may not dry up quite as quickly as some people assumo, there can be 
no doubt that suspicious signs and indications do exist, Under 
these circumstances it seoms to me essential that the British Em- 
pire, as a whole, should endeayour to safeguard against a calamity 
which, if it has once set in, can only be remedied after a consider- 
able lapse of timo. Although some of the dependencies have made 
great progress in this respect, athers are as yat in the very hegin= 
ning, and too many of the Colonies aro still “ playing” with the 
forest question. The reason for this is to be found in the constitu- 
tional aversion of Englishmen to Stato interference in the case of 
anything that partakes of the character of industry. Whenever 
the forest question turned up, whether in India or in the Colonies, 
the usual cry was that the matter might be safely left ta private 
enterprise ; then, when people began to fevl uneasy as to the result, 
feeble attempts were made to interfere, by half-hearted measures, 
which had for their objoct to check the furthor destruction of the 
forests, and the waste of valuable material, without, however, in- 
conveniencing anybody engaged in the business of destruction. 
Tt was only when matters had gone from bad to worse that more 
energetic steps were taken—in other words, that, after all, the 
State did interfere, 

Thoro are certain reasous why Stale interference is more onlled 
for in the ease of forestry than in most other branches of industry. 
Most of our valuable timbor trees require long periods of time to 
ripen. Large size oak trees are from 100 to 200, and even more, 
years old. The teak which comes to this country from Todia is 
derived from trecs which are, on an average, at least 150 years 
old. If forests are to yield a regular annual return of timber they 
require to have trecs of all ages, and consequently a considerable 
accumulation of material, which has been produced in the course 
of a long period of timo. To maintain the forests in that condi- 
tion only a quantity equal to that which grows annually should he 
remoyed, and no more. If more is removed, a reduction of the 
producing capital must ensue. As long as the estates are in the 
hands of private parties, they are at all times liable to be overwork- 
ed—that is to say, more than the annual increment is taken out 5 
and it is easy to see that in a comparatively short time the forests 
must cease to yield timber. Mxporience has proved, over and over 
again, that this is generally the result. Ll we are to make over to 

= ; 2M 
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our children the forests in an unimpaired condition, they must be 
treated in a systematic manner, and this can, as a rule, only be 
achieved for any length of time by State interference, But the 
mera theory of such is hy no means sufficient, Nominal interfer- 
ence on tho part of the State is the most disastrous form of all. 
In that caso the forests are looked at as common property, and every= 
hody tries fo get the most out of them, and into his own pocket, 
the result being that they disappear faster than ever. 

Tf the State, as such, has arrived at the conclusion that the 
maintenance under forest of a certain proportion of the area is 
essential or desirable, it must also, once for all, decide to do what 
is necessary to secure that area, and to see that it is managed in a 
systematic and orderly manner. There are various ways of doing 
this. Hither the State establishes State forests by setting aside 
certain areas at its disposal for forest purposes, or it passes Tawa 
which empower it to superviso the management of communal and 
eyen private forests, The former alternative is much the best, 
wherever it can be adopted, and this is the case in India and in 
most of the Colonies, 

The Government of India recognised the necessity of deter- 
mined action 80 yoars ago. Tn many of the Colonies the question 
has been under consideration for some yeare past. Amongst those 
I may mention Ceylon, Mauritius, Australasia, the Cape of Good 
Hope, Canada, and the West Indies. Various Indian Forest Officers 
have, from time to timo, been lent to Ceylon, Manritius, New 
Zealand, Cyprus, and the Cape. The latter Colony has engaged 
a distinguished French Forest Officer, as well as an Indian Forest 
Officer to superintend its forest department. 

On the whole, then, something has been doing in this line, but 
there is an enormous difference in the result. Practically, only 
India has really and honestly dealt with the forest question ; some 
of the Colonies are fairly in oarnest, but too many have restricted 
their action to nominal measures. I should gladly have given you a 
resumé of how the forest business now stands in the several Colo- 
nies, had I not found that either my remarks would have to be of a 
very superficial nature or that this Paper would have grown far 
beyond reasonable limits—in faet, reached the size of a book, 
Tinder these circumstances, I decided to select two typical instances, 
India and Australia. I selected India, hecanse there systematic 
forest management is further advanced than in any one of the 
Colonies; and Australia, because it already imports timber on a 
considerable scale, On a future occasion I may have something 
to say about some of the other Colonies. 
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India is situated between the 8th and 35th degrees of northern 
datitude, hence the southern half of it lies within the tropics. Its 
longth as well as its greatest breadth is about 1,900 miles, leaving 
out of consideration the newly-acquired district of Upper Burma. 
The area und population stand as follows :— 3 

Aron in equace Population Por square 
miles. ‘Potul, mile. 
British territory without Upper 
Borma, o aes 912,000 202,000,000 221 
Native States, ine 551,000 53,000,000 96 


Total, v= 1,463,000 235,000,000 170 


The physical configuration is very peculiar. The country con- 

sists of throo grent sections :— 
(1). The Himalayas. 
(2). The Indo-Gangetie plain, 
(3). The Poninsula, 

The Himalayan ranges stand out liko a high wall on the north, 
separating India trom the Thibetan high plateau, ‘The great Indo- 
Gangetic plain rons along the southern edge of the Himalayas, 
from Sind in the west to the Bay of Bengal in the east. To the 
south of this plain, and partly surrounded by it, lies the Indian 
Poninsula, forming another platean of moderato clevation, The 
contrasts of elevation which occur in these torritories are greater 
than thove in any other part of the globe. While the Himalayas 
reach a height of 29,000 feot, the plain of Hindustan, at the foot 
of the hill, rises only a few hundred feet above sea level; further 
south elevation inereasos again, since the Peninsala shows a height 
of between 2,000 and 8,000 feet. 

Another peculiar fact is that India receives the drainage of both 
slopes of the Himalayas, which ultimately collects into the three great 
rivers, the Indus, Brahmaputra, and Ganges. Tho first two rise 
in close proximity to each other at the hack of the Himalayas, one 
rans towards the west and the other towards tho east, until both 
break through the Himalayas—the former running through the 
Punjab and Sind to the Arabian Sea and the latter through Assam 
and Lower Bengal to the Bay of Bengal. The Ganges drains the 
greater part of the south face of the Timalayas, finding its way, 
after uniting with the Brahmaputra, into tho Bay of Bengal. The 
highest part of the Poninsula is situatod along its westorn edge, in 
consequence of which the groater part of the drainage from his part 
of tho country goos in an castern direction into the Bay of Bengal. 
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Tt will bo casily inderstood that in a country like India many dif- 
ferent climates are found. Asa matter of fact, they range from the 
driest, in Sind, to the wettest, along the west coast of the Penin- 
sula, in Assam, Eastern Bengal, and Burma; and again from the 
hottest to an arctic climate in the higher regions of the Himalayas. 

OF theso various climates the following four types may here be 
mentioned as most eharactoristie:— 

(1). The climate of tropical India, showing the highest average 
temperature; the yearly arrival of the monsoon rains mitigates the 
summer termperaturo; there is little or no cool season. 

(2). The climate of North-Western [ndia, showing the highest 
summer temperature, though the average temporature of the year 
is lower than in the former region: there are four or five cool, and 
even cold, months during winter, when the climate resembles that 
of South Italy. 

(3). The climate of North-Bustern India : here humidity reigns 
supreme; tho extremes of temperature in summer and winter are 
moderated by the effects of the relatively large quantities of mois- 
ture in the air. 

(4). The climate of the Himalayas: it is, according to elevation, 
more or less temperate, und even arctic, with frost, snow, and bitter 
winds in winter and x moderate heat in summer, 

I must now say something about the rainfall, which depends in 
tho first place on a very simple set of phenomena, The extensive 
plains and tableland of India aré in spring and summer heated to 
a much higher degroo than the surrounding sea, while during win- 
ter tho air overlying the sea is warmer than that over the dry 
land—in other words, sea breezos prevail during summer and land 
breezes during winter. This subject is of so interesting a nature 
that I may bo permitted to say something moro about it. 

Tn spring, which shall here comprise the months of March, 
April, and May, the highest temperature is found over the centre 
of the Peninsula (Nagpur—Hyderabad), tho difference being from 
five to ten degroos compared with the temperature at the sea coast 
to the east or west, or at the foot of the Himalayas. The air in 
the centre expands, lifts the higher layers, causes them to flow 
away on all sides, and produces a centre of comparatively low 
pressure. Into this centre presses the heavier atmosphere from 
tho surrounding country, principally from the sea on the south, 
east, and west, and from the dry tablelands of Beluchistan and 
Afghanistan on the west and north-west. Asa general rule, the 
moist sea breezes gain the upper hand, and bring a rainfall rang- 
ing from threo to six inches during this period, ‘The north-west- 
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ern breezes, on the other hand, are dry, and known as the hot 
winds of the Bombay Presidency, the North-Western Provinces, 
and Central India. With tho advance of the season, the sea winds 
become stronger and stronger, and the air is then drawn from the 
more disiant equatorial regions, the great reservoir of moist air 5 
they now cause a copious rainfall, known as the south-west mon- 
soon. The amount of rain differs, however, very considerably 
according to the configuration of the country; in other words, 
according to the degree to which the clouds in their forward passage 
are forced to rise or sink again, owing to a rise or fall of the surface. 


(Lo be continued.) 


Urmization or Saw-pust.—In these times, whon every penny 
roquires to bo carefully seanomised, every item of waste made in 
the saw-mill and timber-yard deserves the caroful consideration of 
the manager as to how it may be best utilized. Tn the case of 
sawedust we have an item which is often thrown aside as uso- 
less, and, frequently, not only thrown aside, but expenses incurred 
in the disposing of it. In large towns, of course, the mills can 
got large quantities of their saw-dust disposed of in various ways, 
but inthe country these opportunitics, such as its use for shop 
floors, &., are nok to be got, and very often tho fireman cannot 
use any, or, at most, only a part, and, unless the boilers are 
constructod speoially for tho purpose, it is of no use for making 
sleam. At numerous saw-mills in the country we #0 huge mounds 
of saw-dust occupying space which should be used for other pur- 
poses, and labour spont in the wheeling of it away, which ought, 
with n little consideration, to be avoided. The old idea that saw- 
dust manure is injurious to land has, in many parts, been exploded, 
although in many districts this idea cleaves to the agriculturist, 
and sooner than litter bis animals with saw-dust he would rather 
allow them to go without litter altogether. Men of science have 
certainly done much to recommend various methods for the profit- 
able utilization of saw-dust, but the large supply hus prevented the 
demand reaching far enough to absorb it, In country districts, 
wore agriculturists, who now are prejudiced against its use as a 
fertilizer, tempted to experiment, we doubt not but the results of 
their experiments would bring about a demand for it that would 
_ oxhaust all the supplios that could be had ; and we think that-saw- 
millers are to blame in not urging this matter in their several dis- 
triets ; for although it can nover be imagined that any large amount 
can be procured for this waste, still the disposing of it even at a 
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price that would repay the firing account for coal, would be a very 
great consideration, and at the end of the year would amount to no 
insignificant sum. 

In many districts where agriculturists have been tempted into 
its use from the continual representation of its value by the saw- 
mills, they have not ceased to use it, but create a demand for it, 
which is both gratifying and pecuniarily satisfactory. Lt is, of 
courso, admitted that the fartilizing properties of straw hy itself ara 
vory different from saw-dust by itself ; still, after being used as litter, 
that of the saw-dust is made superior to the straw from the fact 
that the saw-dust is capable of absorbing any moisture which is 
retained in it until applied to the land, where of course it is 
thrown off. For top-dressing purposes it is highly recommended 
by those who have for years used it ; being short, it spreads even- 
ly over the surface, and tho matter absorbed is given off to tho 
land so satisfactorily that they would not give up its use while 2 
supply of saw-dust can be procured. In connection with this lattor 
purpose for manuring we saw ina timber-yard a huge mountain 
of saw-dust, which had accumulated from time to time, which could 
not be burned in the boiler, and which was too dangerous to be 
burned in the heap. We recommended a few loads to be given to 
any farmer who would take it asan experiment. ‘This was dono, and 
the following year, after the results were seen, sufficient saw-dust 
conld not bo supplied to meet the demand for agricultural purposes- 
‘Those old prejudices often only require perseverance to overcome 
them, and the saving of a fow shillings daily on this, as on other 
mattors of waste, counts all for profit, and to make tho profit and 
loss account turn out on to the right side in thes days of so much 
competition, very much depends on how the small and seemingly 
useless items aro treated. This remark applios not only to saw. 
dust, but to the numerous items that are callod “ waste.”— Timber 
Lrades Journal. 


SenunrRorisM.—lt is well-known that growing plants turn to- 
wards the sun, and the phenomenon is called heliotropism. But 
recent. experiments have shown that clear moonlight exerts a simi- 
lar influence though in a much foebler degree. M. Mussot at his 
Jaboratory in the Dauphinées Alps has mado very careful observa~ 
tions on tho subject, and has come to the conclusion that the stems 
even of adult plants undoubtedly turn towards the moon on fine 
clear nights. 1 is proposed to call the phenomenon Selentropism. 
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Rnecrarcat, Tannixa.—Hitherto the process of tanning appears 
to havo defied all efforts to hasten it by scientific adjuncts, so that 
the practice in general remains much the same as it was when the 
art was first discovered. Chomistry has beon appealed to, but 
only with the rosult that deterioration of the products ensued. 
Ordinarily the green hides are stooped successively in pits contain- 
ing tanning liquor of varying quality, weak at first but gradually 
increasing in strength, This steeping process accupies, on the 
whole, from three to four months, and requires a large numbor of 
pits. Electricity has, however, now stepped in, and, by its aid, 
the time required for steeping has been reduced from months te 
weeks, The new system is the invention of Mr. L. A. Groth, 
of 3, Tokenhouse Buildings, London, and was recently inspected 
by us in operation at the tannory of Messrs, ‘Tebbitt Brothers, 
Rermondsey. The apparatus consists of a cirenlar tank within 
which is a framo-work of wood on which the hides to ho tanned 
are stretched. The tank is filled with tan liquor, which is kept 
warm, and the frame with the hides is made to revolve at a modor- 
ate speed to keap up tho necessary agitation, which, in the ordi- 
tem, is performed at intervals by hand. A current of 
'y is conducted to tho tank, the two poles from the dynamo 
entering it from opposite sides, By means of internal conductors 
tho cnrrent is passed through the tanning liquor, and, acting upon 
the hides, the process of tanning is thereby groatly quickened, 
Tho time occupiod in treating the hides is two weeks as against 
the three or four months occupied in the ordinary process. The 
practical explanation of the great saving in timo effected by the 
new précess is that electricity facilitates the mion which takes 
place between the tannin of the bark and the golatine of the hide 
during the process of tanning. The new process has been in use 
with ono set of apparatus (which is said to take the place of from 
30 to 40 ordinary pits) at Mossrs. Tcbbitt's tannery for about 
twelve months, the results of working being in every way satis- 
factory. — Timber Trades Journal. 


Amentoan Trers,—From the size of logs now and again imported 
into this country we have some conception of the gigantic dimen- 
sions which trees in American forests attain to. Lately some of 
the Inmbermen have been handling some “monstgrs.” In one 
case a poplar tree was felled which outrivals anything ever cut in 
the locality, The trunk stood almost 80 fect high without a limb, 
and, when felled, enough for a good-sized log broke from tho top. 
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The remainder of the tree was cut into three logs and made, 686 
eubic feet of merchantablo timber. In Logan and MeDervell 
counties there are some trees which almost rival the famous 
California forests. Trees from 3} to 4 feet thick are very com- 
mon, and 6 feet-treos are not wondered at when met by a 
woodman. One gentleman who has recently made some extensive 
purchases of timber land down in that part of the State says that 
one acre of ground recently purchased by him contained 84 trees 
6 feet in diameter, threo trees 8 fect in diameter, besides quite a 
lot of other merchantable timber. Two loads of logs wero recently 
hauled at Stewart’a camp in the St. Croix Valley, Minn, one 
measuring 10,070 feet, and the other, drawn by six horses, 11,050 
feet. “In Gladwin county a woodman recently eut a trea which 
made seven logs and scaled 5,786 fect, 5,600 of which will make 
clear lumber.— Timber Trades Journal. 


A very Wonvenru, 'Lowrr—A French paper, Les Mondes, 
givos a fascinating account of a newly-diseovered flower, of which 
rumours haye from time to time reached tho ears of floriculturists. 
It is called the snow-flower, and is said to have been discovered by 
Count Anthoskoff in the most northern portion of Siberia, where 
the ground is continually covered with frost. ‘Chis wonderful object 
shoots forth from the frozen soil only on the first day of each succeed- 
ing year. It shinos for buta single day, and then resolves itself into 
its original elements, The leaves are three in number, and each 
about three inchos in diameter. They are developed only on that 
side of the stem towards the north, and each seems covered with 
microscopic crystals of snow, “The flower, when it opens, is star- 
shaped, its petals of the same length as tha leaves, and ahout half 
an inch in width. On the third day the extremities of the anthers, 
which are five in number, show minute glistening specks like 
diamonds about the size of a pin’s head, which are the seeds of this 
wonderful flower. Anthoskoff collected some of these seeds and 
carriod them with him to St. Petersburg. They were placed in a 
pot of snow, where they remained for some time. On the Ist of 
the following January the miraculous snaw-flower burst throngh 
its icy covering, and displayed its hoauties to the wondering Rus- 
sian Royalty.— Sheffield Independent. 
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NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 258). 
2 The trimming awe. 

The trimming axe serves to remove the branches of fallen trees 
and to dress and rough-hew logs. The same axe with which a 
troo was felled will do equally well for trimming off branches, but 
for all large branches and for dressing logs a heavier axe with a 
hroader blade is much more serviceable. Indeed, in dressing fallen 
timber the axe is hest swung vertically in order to secure tho full 
amount of momentum, and its weight may hence be as much as 
the axe-man can control. Inthe conifer forests of tho Western 
Tlimalayas tho weight ofton runs up to 8 Ibs, and even more, To 
gain additional momentum long handles are used, the length rang- 
ing from 3} to 44 fect. In Fig. 22 are reproduced two patterns 


Fig. 22. 


a 
O} 
ae 
— 


Indian trimming axes (th original rize). 
A.—Amvitsar pattern (up to 6 1bs,). 
Bo Nurtin Weat Himalayas (from 6 to 9 Uos.), 
of Indian trimming axes. Although the advantages of using 
special trimming axes are unquestionable, yet woodmen’ in most 
ay 
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parts of India actually do all their work with the ordinary felling 
axe alone, 


Undor this head may he mentioned the light, broad, thin-bladed, 
ono-handed axes used for lopping off small branches and for top- 
ping off saplings (Fig. 23). 


Fig. 23. 


y 0 G 


i 


Light one-Nanded anes (ygth natural sive). 
A and Bum Uecd in North«Weat Himalayas, Weight, 12 ounces, 


3. Splitting aces. 

Those axes, as the namo implies, are used for spitting up thick 
billets or large rounds into sections. Their action is thus almost 
purely a shoaring ono. Hence they need not beso sharp as the 
two descriptions of axes alroady described, but they should bo as 
heavy as the heaviest trimming axe. Contrary to the rale for 
those axes, their weight should lie all round the eye in order to give 
them as much driving power as possible. As they aro often used 
as hammors for driving in wedges, there should also be plenty of 
metal in the back, A slight convexity of the faces of the blade is 
not objectionable as long as the taper near the edgo is sufficient. 
Fig. 2A represents two useful patterns of splitting axes. 


Fig. 24. 


Splitting aves (jth naturat size), 
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4. Grubbing azes. 


Grnbbing axes serve the double purpose of digging up the soil 
round roots and severing those which do not exceed 3 or 4 inches 
in diameter, The blade ehould always be slightly curved, and 
about 12 inches long and from 2 to 4 broad at the edge. Fig. 25 
roprosonts throo effective forms. 


A Fig. 25. B 


Grubbing axes (qyth natural size). 
Autscts 3.—Tuz Saw. 


Tho saw consists of a thin, comparatively broad blade or plate 
of steel, one edge of which is toothed, The saw is essentially a tool 
for use acrosa the fibres of the wood. If the fibres of wood were 
perfectly parallel and there were no discontinuity due to branches, 
knots and other causes of transverse or irregular growth, then 
all longitudinal separation would be effected by tools acting solely 
on the principle of the wedge. It is because of such discon- 
tinuity that the saw is also used for cutting wood longitudinally, 
ripping as it is tochnically called, 

The following are some of the technical terms nsed in connection 
with saws:— 

Rake, the inolination of the line of the teeth, in a straight saw, 
to the direction in which the saw moves. 

Space, the distance from tooth to tooth measured at the points, 

Face of a tooth, the profile of the tooth facing the side towards 
which the saw moves in cutting, 

Back of a tooth, tho opposite profile. 
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Gullet or throat, the extent of opening between two successive 
tooth. z 

Gauge, the thickness of the saw. 

Set or Gent set, the extent to which the teeth are bent to either 
side of the plane of the blade. 

Straight set, when the teeth lie entirely in the plane of the blade, 

Pitch, the angle formed by the face of » tooth with the line 
passing through the points of the teeth. 

Kerf, the thin plate of wood removed by the saw in the form of 
sawdust. 

Other technical terms will bo explained as they occur. 

AcTION OF THH sAW.—For the sake of clearness we will assame 
that the saw works across the fibres. A perfect saw makes its way 
throuzh the wood by combined cutting, tearing, and shaving, Sup- 
pose A, B, and C in Fig, 26 to roprosent the faces (considerubly 
enlarged) of three consecutive tecth, A and B being filed obliquely 


Fig. 26. 


Diagram illustrating action of the sax, 


to an odge on different sides, whilo C is filed at right angles to the 
plane of the blade, As the saw moves forward, A clears in the 
‘wood J, tho opening a partly by cutting, partly by toaring asunder 
tho fibres which como in its way. Similarly the tooth B clears in 
its passage the oponing &. The triangular portion ¢ left between @ 
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and 0 is thon shaved off by the broad edge of the tooth C, which 
is hence designated a clearance tooth. In the preceding explana- 
tion we have supposed only one tooth of each kind acting, but 
actually the opening @ may be made by two or more teeth following 
jn succession; and similarly the opening & by as many teoth filed 
away in the other direction, while a single clearanco tooth suffices 
to remove the scetion of the fibres butween a and b, The action 
of the saw is greatly facilitated if anch elearing tooth shaves off 
only a portion of the section left by the eutting teeth that precedes 
it.” This end is secured by making the clearing teeth slightly 
shorter than the other teeth. In India the backs of the teeth are 
novor filed to an edge, and the action of the saw is consequently 
reduced to simply tearing and shaving, or, to use e simple and 
moro expressive term, to rasping. 

Tho portions of fibre torn and shayed off (the sawdust), unloss 
they were at once removed out of the way of the saw, would inter- 
fere with its passage, and, by coming between the blade and the 
eut surfaces of the wood, eventually cause it to jam (buckle). 
Hence the necossity of making the gullet large enough to afford 
sufficient room to hold the sawdust until it falls out as the saw 
continues to advance. 

Suapr oF THE TEETn.—A great variety of shapes have been 
devised, especially in America, where the saw is better understood 
than in any other part of the world. For us, who have to work 
in a backward country like India, it will suffice to note only a few 
of tho principal forms. 

Af a saw is required to cut in one direction only, the teeth have 
iho woll-known form approaching more or less nearly that of a 
right-angled triangle. The pitch of the teeth may vary from 80° 

Fi to 100°, according to the softness of the 

Fig. 27, wood. It is usually high in circular 

saws on account of their great speed. 

me DX PQ. PR Lf the quantity of sawdust is large, the 

as J NA NS) guilot is enlarged by hollowing out the 

it tI: back of the tecth and giving the bottom 

Rounded guitte, of the gullet a curved outline (Fig. 27). 

Such an outline is an advantage under 

nll circmstances, as it prevents any tendency of the blade or 
teeth tolerack, 

If thp saw has to cut in beth directions, the teeth must as- 
sume the form of isosceles triangles, the bottom of the gullet 
heing, according to the quantity of dust to be cleared, either 


ae 
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an angle (Fig. 28), ot a curve (Fig. 29), or a straight line 
(Fig. 80). 
Figs. 28, 29, 30. 


a 


A vory powerful combination of the two preceding forms, which 
is of Amorican design, is the M tooth (Fig. 31). 


. Fig. 31. 


American bne-man saw,—M-teoth. 


Sawdust ocoupies from four to six times the space it did in the 
wood, the proportion being greatest in. the case of soft and porous 
woods, The height of the teeth should, therefore, always be con- 
siderably greater than tho depth cut through at each movement or 
revolution of the saw, so as to increase the depth of the gullet, 
Hence the softer and looser grained the wood is, the longer will bo 
tho teeth. Greater capacity can be secured for the gullet also by 
a wider spacing of the teeth, and actually the widenoss of the spac- 
ing is determined by the softness and porosity of the wood ; but 
it has been found from cxperience that tho force required to move 
the saw incroases with the fewnoss of tho tecth, so that a limit is 
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fixed for the spacing, which ought never to be exceeded. Inthe caso 
of hard woods the necessity of close spacing is furthor accentuated 
hy the fact that each single tooth can do comparatively little work, 
and that consequently the more numorous they are, i.e, the closor 
the teeth, the more effective is the saw. Hence the superiority of 
M teoth and other similar forms, which increase the number of teoth 
for a given length of blade, 

Tho angle botween the two profiles of a tooth may vary betweon 
70° and 45°, being about 45° to 50° for very soft woods and 65° 
to 70° for very hard woods. Hence, sineo we know that the num- 
Ler of tecth must inereaso with the hardness of the wood, saws 
for very hard woods should always have teeth in the form of 
isoscoles triangles, and should hence cut whon drawn in either 
direction, 

The lino passing through the points of the teeth (clearance teeth 
alone obviously excepted) should be an even line; that is to say, 
some teeth should not project beyond others, otherwise the formor 
alone will do the work and the cutting power of the saw will 
thereby be diminished. This proviso being satisfied, the length of 
tho teeth need not always be tho same. There are many woods so 
constituted thal in cutting them the saw can be moved only with 
difficulty at the commencement of each cut, and there is much 
splintering and tearing of the wood if the cut is commenced with 
coarse teeth. To obviate this drawback, the size of the teeth is 
gradually increased, so that the finest commence the cut and the 
coarsest finish it. 

The tooth shonld be filed away on one side to n sharp adge. If 
the saw is to cut in one direction only, the face alone should be so 
filed (seo Figs. 26 and 27) ; if in both directions, hoth faces of the 
teeth should be sharpened (see Figs. 28, 29, and 30). Alternate 
teeth should have their sharp edges on opposite sides. The Indian 
sawyer nearly always neglects to give tho teoth of his enw any 
sharp edgo at all, probably in order to diminish wear ; but against 
this diminished wear must be set the much greater loss he suffera 
from the smaller quantity of work he turns ont. 

Ser or tHe TEETH.—The teeth are given a set in order to enable 
them to clear in the wood a passage wide enough for the blade of 
the saw to pass through without any tendency to buckling. The 
softer or more coarso-fibred or gummy or resinous the wood, the 
stronger must be the set ; but it chould bo just strong enongh to 
serve its purpose, otherwise there is wast of wood due to too thick 
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a kerf, and the teeth get worn away unnecessnrily quickly, and the 
surfaces cut are unnecessarily rough. The strongest setting should 
not increase the width of the cutting edge to more than double 
the gauge of the saw. Asa rule, ripping saws require very little 
act, since the two sections, from the wood in the interior boing 
moister, bend away outwards and make room for the saw. The set 
should be uniform throughout the length of the saw, for ifone tooth 
projects sideways beyond the rest, besides that it will become worn 
much quicker, it will also scratch the wood and produce a rough 
surface. The set should be the 

Fig. 92. samo on both sides, otherwise the 

saw will cutmore freely on the side 


of the stronger setting and havo a 

eS tendency to run towards it. The 

Tndian sawyor sots the teeth of hia 

saw either by blows or by leverage 

Biakisees with a hand saw-set (Fig. 32), 

The teeth should be set alternately 

to different sides—a very obvious warning, but one which our saw- 
yors very often neglect. 

In a bent set each tooth can cut on only one side, and generally 
the teeth have a tendency to spring in and are mure subject to side 
strains. To obviate these defects the spread set has been devised, 
in which the points of the teeth are flattened out so as to become 
broader than the rest of the blade. This kind of setting is perhaps 
too advanced for introduction into India. 

Tar Brape.—The gauge of a saw ought to be only just 
sufficient to give it: the requisite stiffness. Tho disadvantages of 
a thick-bladed saw aro that it requires more set, isin need of 
more frequent sharpening, is more difficult to file, wastes moro 
wood, and, boing heavier and cutting a widor Kerf, is more fatigu- 
ing to use. If the blado is too thin, the saw is liable to twist 
and make an unoven kerf, the result being buckling. The Indian 
method of filing the teeth, so that they cut when being drawn 
towards the operator, pormits of the uso of much thinner blades 
than the English method, which makes the saws cut in thrust. 
Saws are sometimes made thickest along the cutting edge and 
become gradually thinner towards the back. This is in order to 
dispense with the necessity of any sot at all. Z 

In order to reduce friction to a minimum, tbe blade should be 
fis smooth as possible, and its width should be no more than what 
is required to prevent it from bending in its own plane. Tho 
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smoother and more uniform it ia, the thinner and narrower a saw 
yon can use. A smooth blade is also less liable to rust. ‘To 
diminish the friction, most saws are made gradually narrower to- 
wards one extremity. Some cross-cut saws are made broadest in 
the middle (Fig. 33), not with a view to minimiso friction, but in 
order, without using too much metal, to place most of the weight 
where it is required. 

When stiffening frames (iy. 86 and 88) are used, both the 
thickness and width of the saw aro reduced to a minimum. 

‘The cutting edge is very often made on a convex curve (Fig. 
83), or with a “crown” or “breast” (Fig. 84), to adapt it to the 


Fig. 33. 
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Curved Crosseut Sain, ‘ 
Fig. 34. 
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Dethi Saw. 


natural rocking motion of the hand and arm. 

A saw should be springy and elastic and at the same time highly 
tempered, A soft saw dulls sooner, drives harder, and does not 
last so long as a hard saw. Nevertheloss saws of Indian manu- 
facture are often made of merely tough iron, 

ain a straight saw the rako influences the pressure of the saw on 
the wood during the progress of cutting. The rake should there- 
foro be regulated according to the hardness of the! wood to be 
sawn and the height and pitch of the teeth, 
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THE MORK COMMON FORMS OF SAW UARD FOR FOREST WORK IN 
AInp1a,—These are the ordinary pit saw (Jig. 35) and the frame 


Fig. 35. 
aati D 
Cents sunvebisiee 
aa: gi Minar ramnnatanranes yA iA 9 1 
Pan Pit Saw, 


saw (Fiy. 36) for longitudinal cutting ; the curved cross-out (Fig. 


Fig. 36, 


Weage « 


Frame Saw for longitudinal cutting, 


33) and straight cross-cut (Mig. 37) saws for folling and logging ; 
tho frame cross-ent saw (Fig. 88) for cutting up into billets ; and 


Fig. 87. 


Beraight Cross-cut Sar, 


tho Delhi saw (Fig. 84) for all three purposes. In the Western 


NOTRS ON THE UTILIZATION OF FORKETS. 299 


Himalayas ond in the Punjab a straight one-hand saw about 
Fig. 38. 


Frame Cross-cut Sav, 


3 foot long (Fig. 39), Iiko an ordinary ripping saw, is used 
: for logging. It is, how- 

Fig. 39. ever, a very ineffective 

tool, and when a tree is 
more than about 2} feet in 


——“T es diametor, it has first. to 
en : SI \ be split Uown the mid~ 
: | dle with wedges. 'Thoro 


is no reason why the 
American one-man saw 


Rude one-hand Cross-out Sato, 


(Fig. 81) should not be at once introduced as a substitute. Tt ” 


works very quickly and cuts both ways. 

The use of the circular saw for conversion in tho forest is too 
restricted in this country for a special description of it to be in- 
troduced here. 

Tn logging fallen tees a curved cutting edge offers several 
most important. advantages : it suits the natural rocking motion 
of the hands and arms of the men, it requires less force to pull the 
saw (since the teeth come successively into action one by one, 
never sovoral together), tho sawdust is nover an obstruction (since - 
it is at onco cleared), the saw enn ent down to the very bottom of 
the log without risking the teeth against the ground or requiring 
the log to be raised off the ground, and the operators’ hands are 
always well above the ground and cannot therefore be hurt. 

In felling also a curved odge is to be preferred, as it causes 
very much less fatigue. 

Tn longitudinal cutting, a curved saw, bosides suiting the natural 
“motion of the hands and arma, ‘is easior to pull, cuts deeper ot . 
each stroke, enables the bottom sawyer to stand or kneel well 
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away from the falling sawdust, and can be used to cut with right 
down to the ground. 

In the use of both the curved and the frame saws for longi~ 
tudinal cutting the logs have to be raised off the ground only at 
one end, whereas, when the pit saw is employed, owing to its great 
length, the logs have either to be entirely lifted off the ground 
on two high supports or placed on supports resting across a long 
deep pit. The curved Indian saw, owing, no doubt, to its very 
rough manufacture, offers the very serious drawback of leaving 
a very uneven surface. 


(To be continued). 


“GHATI’S” STRICTURES ON Dz. SCHLICH’S BOOK. 


I wanpey think “ Ghati’s” remarks in the number of the “ Indian 
Forester ” for October-December, 1889, on the former “ Directors ” 
of Forest Policy in India are in good taste. In the first place, I 
do not suppose that Dr. Schlich intended to detract from the 
services rendered hy his executive officers. The chief credit of a 
successful policy is naturally due to those who direct it, just as 
the chief credit of a successful war is attributed to the Commander. 
in-Chief conducting it. 

Then as regards the policy of expediency which “ Ghati” sneers 
at. He should remember the amount of prejudice and opposition 
to forest conservancy which the direction have had to contend 
with, and be thankful that even a moderate measure of success has 
been attained. No doubt, the present area of reserved forest is 
utterly inadequate to the wants of the people, because so large a 
proportion of them are situated far away from the contres of con- 
sumption, and only first class timber can be brought out from them 
and sold at a profit. Firowood and second class cannot be utilized, 
because it would not pay to bring them to the market, Take the 
average outturn of the reserved forests of India and Burma for 
the year 1887-88, It is only 1°34 cubic feet per acre, which gives 
about ‘22 cubic feet per head of population, or, say, 10 lbs. of 
wood per head, besides about 4th of a bamboo!! This is of course 
amere drop in the ocean to what is really required. I reckon 
that where wood is fairly cheap an average family will use about 
a ton of firewood alone per annum, not to mention building matg- 
rials; and if they could get it, the whole population of British 
India would use up aomothing Vike 2,000,000,000 cubic foot of | 
firewood alone, or about 43 times the present outturn of the 
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reserved forests. Of course, they do not use that quantity, because 
they cannot get it, and burn cowdung instead. 
~The present small outturn of the reserved forests is due, firstly, 
to the remoteness from the markets of many of them ; secondly, 
to the large areas fit for little else than grazing included in them ; 
thirdly, to many of thom having been taken over in a temporarily 
ruined state and the consequent necessity for giving thom a rost ; 
fourthly, to tho want of working plans. The last two courses will 
yoarly diminish aud the annual average outturn proportionately 
increase, but it will be long bofore it reaches a ton an acre per. 
annum, unless wo exclude the grazing areas. If we exclude the 
latter, the area of the reserved forest available for growing timber 
would be reduced by about 25 per cent. and might be put down 
at 2,500,000 of acres instead of 3,400,000, But even a ton an 
acre per annum on tho present area would not be sufficient to pro- 
vide the population of India with firewood alone. It is therefore 
abundantly clear that the present reserved area is quite insufficient 
for the requirements of the country, and that even the 20 per cent. 
of the area of the country mentioned by Dr. Schlich as tho maxi- 
mum would be insufficient. I think, then, that everything should 
be done to acquire larger areas in those provinces which have a 
deficiency. Whut we especially want is more forest in populous dis- 
tricts, and no opportunity of acquiring areas in such localities 
should be allowed to slip. We shall have to work in concert with 
District Officers in acquiring such areas, but now that fuel and 
fodder accessible to cultivators are recognised to be a boon to 
them, the co-operation of Revenue Officers should not be difficult to 
obtain, S 

In connection with the subject of the supply of wood to the 
people it has often occurred to me that something might he done 
at settlements to encourage the rearing of trees by cultivators 
on their land, Would it not be practicable to make some deduc- 
tion of assessment for the trees growing on tho land and for every 
treo planted and brought to sapling stage up to a certain limited 
number per acre? A census might be taken at the end of every 
decade, If by somo such measures ryots could be induced to rear 
trees it would be a great boon to them. Apart from tho utility 
of their produce, they would afford protection to the land against 
the hot dry winds of summer, shado and food to cattle in hot 
woather, and return a quantity of leaf mould to the soil, 1 think 
the subject is one of importance in a hot country like India, and 
well worth the considoration of District and Settlement Officers. 


F. B. D. 
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Iy your article on the training of Forest Officers, with which I 
genorally agree, I was painfully surprised to read your opinion 
fs sol forth on p. 169, to the effect that not one in BO of us ovor 
attompts to-keop abreast of the progress of European forestry. 
This I could pass over in silonco; but when you go on to make 
tho astounding assertion that “a shrewd junior civilian,-or an 
érdinarily sagacious merchant’s assistant or bank clerk” would 
havo done equally well, I: feel bound to enter a strong public 
protest against any such suggestion, even though emanating from 
an editorial and professorial chair, which is by its very éxistence 
a mutely eloquent refutation of the statements which have raised 
my bile, As a matter of fact, a considerable number of very 
© ordinarily sagacious merchant's assistants, bank elerk’,” military 
amateurs, and nondescripts of sorts have beef shovelled in over 
our hoads; but it is not apparent that they have done even as 
much ag we have, and that only after’ profiting by our teaching 
and example, Indeod, I find it difficult to put my ideas into that 
courtcous language which is so desirable and necessary. “» 

Here are we, just emerging victorious from a struggle for exist- 
ones with the “shrewd civilian,” who hes only yielded ground 
foot by foot at the sword’s point, and is beginning to take us au 
sérieux, whon you drop at our feet, like a thunderbolt from a clear 
sky, a weapon which he will not fail to turn against us. But if 
T ean, I propose to hack this weapon about a bit, and see if'it is 
sound metal, and one we need not haye been afraid of, What have 
wedone? Well, wa have established that chair of which you 
aro so distinguished an ornament. Your shrowd civilins, ko, . 
&e., would have been too shrewd and sngacious to have done it, ~ 
even had he attained the idea. And it is not the only ono of its 
kind. 

Wo have got a Forest Act, for which we owe small thanks to the 
shrewd civilian, and are using that Act, though he bears it no 
good-will. We have got most of our forests demarcated, and many 
settled, but perhaps you are not aware that there has been any 
difficulty abont that. If Government had allowed the work to be 
done by Forest Officers it would have been finished aboutten years 
ago. But even in the Act itself is the trail of the serpent. Any 
person except a Forest Officer is to be Forest Settlement Officer, 
and most of us can tell what dire uphill work it has been to keep 
the Revenue Officers up to the scratch. The interminable delays, 
tho stronvious efforts to “protect” (i.e. destroy) what should be 
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« goserved,” the determined claims to every imaginable species of 
popular privilege, the denunciations of the Forester as the incar- 
nation of harsh grasping oppression, and the pach-poohing of his 
arguments, all these we havo lived and fought manfully through. 

‘What have we done! Wo have educated our masters! We have 
taught onr lately unwilling, jealous, inimical stperiors, the local 
Government and their shrewd civilians, to respect and adopt, to 
believe in, and to begin to loyally support, the science we repre- 
sent, The shrewd junior civilian,” who is cock sure he could do 
much better without us, is unfortunately not yet extinct ; but his 
vitality is sapped, and we foar him no longer. Even the Bombay 
Government, under the patornal but needful oye of the Govern- 
ment of India, is boginning to see the error of its ways. Call you 
this nothing? Faith! I, as having borne a small share in the 
battle, am proud of it. 

Do you demand reyonue? Enquire how many times the revenue 
of 20 years ago will go into that of to-day. Do you want books ? 
‘Take down Brandis, Gamble, Schlich, Macgregor, Baden-Powell, 
or ong of your owa, and others which you know more about than 
Ido.’ As for Working Plans, I am sure you have piles of them in 
your records, Is it organization you soek ? What was the state 
of things 20 years ago, and do wo owe our present position to civi+ 
linna, or to the pertinacions and unremitting efforts of our own 
officers? True, we may be a little backward in cultural knowledge, 
but you are speaking on the assumption that we have been in 
cultivation and poacefal enjoyment of well regulated forests for 
the last 20 years, whereas the actual fact is, that we can even yot 
hardly call our souls and lands our own. Look at the amount 
of administrative work we have to do, and remember that the 
arta of peace can only flourish on the succossful issue of the arts 
of war. The urgency of tho present is the art of war, Every 
battle lost now is Jost for ever. Cultural matters ean wait till we 
can spare time for thom without neglecting vital interests. I 
maintain thore is not a department in India that can show euch 
a glorious record. Othors have made as much progress perhaps, 
but which of thom has had to fight its way step by step through 
the passive inertia, tho activo dislike, tho opposition, contumely, 
slander, general unpopularity, and agitations that wo have with- 
stood, and now stand fairly abreast of them all—the best-abused 
and loast encouraged department in India. Long may we 80 
stund—self-roliant, fearless, and single-minded to tho end of time. 


VELLEDA. 
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A RereRENcE to the Administration Reports of the Circle in 
which I have the honour to serve shows that the revenue from 
grass and grazing in 1887-88 was 24 lakhs, while grass and graze 
ing of an equal value was “appropriated by concessionaires,” 
The corresponding figures for 1888-89 are Is. 3} lakhs and Rs. 24 
lakhs respectively. These figures show incontrovertibly, I think, 
that from either the Government or the consumer's point of view 
the question of grazing in its comnection with forestry isa most 
important one, and I have no doubt that it is equally so in many 
other circles, I turned io Dr. Schlich’s Manual to see what is 
being taught to tho “conserit,” whom I expect to join us ‘nekt 
season. As far as I can discover, after searching that book from 
cover to cover, the only reference to the subject is to be found in 
nine lines on page 225, headed “ Forestry combined with tho roar- 
ing of cattle.” I would like to see tho face of the District Forest 
Officer, ‘Thana, on finding a fine growth of sissu saplings cut 
over to feod a “ Dhangar’s” herds, or the District Forest Officer, 
Khandesh, gazing on a few acres of pollarded Hardwickia saplings 
when our conscrit comforts him from the manual with “ Broad 
leaved species may also be lopped for cattle fodder.” “The trees 
should bo placed in linos.” Really, { believe, the Principal Professor 
is chafing. Now, Mr. Editor, I undorstand that it is oxpected 
that tho Forest Class at Cooper’s Hill will in timo furnish foresters 
not only for the colonies but for England itself; and in view of such 
a contingency, I havo no quarrel with Dr. Schlich when he teaches 


that the production “of trees and shrubs of special beauty” hay.” 


bo a possible “object of management,” but I must confess mg 
disappointment at the way all special questions of Indian Forestry 
are shelved in the manual, which is moant, at any rate primarily, 
for tho education of the coming generation of Indian Foresters. 

In this Western Presidency again “Rab” isa ‘burning ques- 
tion ’—(‘ Rah’ is the loppings of trees burnt annually on the rice 
nurseries of the Konkan), and is answerable for very much denuda- - 
tion of hill slopes). There is ample literature on the subject, 
including the evidence of Forest Officors and others before the 
Thana Forest Commission, which must have been available to 
Dr. Schlich. But Rab is never mentioned, and its elder sister, 

“ Kumri,” is dismissed in teti Inés, with a pat on tha hick rather 
than otherwise. But in connection with Rab I havo a far graver™’ 
charge than ono of mere omission to bring against Dr. Schlich. 


. 
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At page 213, ho writes: “ After severing the whole or part of the 
stem ahove ground the roots and stool develop shoots, thus pro- 
ducing a new generation. This process of regeneration can, as a 
rule, be ropented as long as the stool and roois continue to live.” 
Again, ab page 214, after describing “pollarding,” he concludes 
with : “Tn eithor caso the trees may be ent over just as in ordinary’ 
coppice.” (‘The italics are mine.) If the thoory hero enunciated 
is truo, we have been living in a Fool's Paradiso, and pure coppice 
working is bad Forestry, for it is noé a regeneration of the erop, 
but a more harvesting of material which can only be repeated a 
cortuin number of times, ie. “as long ag the stool continues to 
live,” und must inevitably end in denndntion, But the theory is 
false. If coppice is properly worked, tho shoots develop independ- 
ent rootyand hecome independent trees, capable of being themselves 
coppiced. It is this fact which makes the coppice system a system 
of “natural regeneration.” The point isa vital ono in connection 
with Rab, for (according to Dr. Sehlich’s teaching) the rab-cutter, 
who mercly lops the trees, is right, and the Forest Department, 
who wish to restrict him to branch-wood produced from coupes of 
coppice, is wrong. For if tho permanency of the crop depends 
solely on the life of the original stools and shoots, it is evident that 
mere lopping must be less of a shock to tho constitution of the 
tree than felling “rez terre,” and consequontly must tend less to 
shorien the life of the treo dnd therefore of the crop. 


Guan. 


Branpy rrom Woop.—An ominent German sanitary expert says 
that chemists have succeeded in: making a first-rate brandy out 
of saw-dust. A man can, therefore, got a rip saw and go ont 
and got as drunk as a lord on a fenco rail, ‘A man can make 
brandy smashes out of the shingles of his roof; he can get delirium 
tremens by drinking the legs of his kitchen chairs. You may shut 
an inebriate ont of a gin shop and keep him away from a tavern, 
but if he can become uprourious on-bailed saw-dust and desiccated 
window sills, any attempt at roform must necessarily be a failure, and 
‘vo think that the opinion of a sanitary erank upon tho jim-jams of 
a house shonld be taken with a most liberal grain of allowance, 
Qe 
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A MANUAL OF FORESTRY. 
By Wu. Sonor, Px. D.* 


Proparty it will not for some time’ be generally recognized in 
England that forestry is a profession in the sense in which we 
speak of the profession of law or of medicine. And it is a bold 
atop to publish a manual of forestry for English readers in a sys- 
tematic and strictly technical form, This is the task which Dr. 
Schlich has undertaken, and the voluma before us is the first in- 
stalment of a large work, which, when completed, will be the first 
comprehensive manual of forestry in the English language. 

Before going out to India in 1866, Dr. Scblich had passed the 
examinations for tho superior forest service in his own country 
(Hesse Darmstadt), he bad beon the pupil of one of the most 
eminent Professors of Forestry in Germany, the lato, Gustav 
Heyer; and he held a distinguished place among his fellow- 
students, At the commencement of his career, the changes which 
had taken place in Hesse Darmstadt in consequence of the Aus- 
trian war were believed to affect injuriously the chances of pro- 
motion for the. younger members of the forest service, This 
induced him to accopt the offor of an appointment in India, Here 
ho was designated at an early date for important positions, and 
thus, after he had sorved several years in Burma, he was sent to 
Sind, where, under completely different conditions of climate and 
forest, he did excellent work. He served successively as Con- 
servator of Forests in Lower Bengal and in the Punjab, until he 
rose to the post of Inspector-General of Forests, In 1885 he 
consented to relinquish his important position in India, in order 
to become Professor of Forestry at tho Forest School which it 
had been decided to form in connection with tho Royal Indian 
Engineering Cullege ut Coopor’s TLL, 


* Vol. I. (London: Bradbury, Agnew, and Co., 1889.) 

We hope shortly ta publish our own review of this work, but in the meantime 
reprint what Sic D. Brandis has said of it ia Nature of 12th Decomber, 1889. 
Sir Dietrich has himsolf supplied us with “ copy.” 
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The volume before us contains the general and introductory 
part ; in a second volume the author proposes to set forth in detail 
tho different sylvicultural operations ; while the protection of 
forests, tho utilization of timber and other forest produce, tho 
systematic arrangement of the plans for working, and the financial 
aspect of forest management, will complete the work. Not the 
least of the advantages which will be gained by the publication of 
this manual will bo to settle the Unglish forost terminology. The 
technical terms which had been tentatively used since methodical 
forest management was begun in India may now be expected to 
receive general currency, and will be more correctly understood 
than before. 

The primary object of the Cooper’s Hill Forest School is the 
training of officers for the Indian Forest Service, but others also 
may attend tho forestry classes in arder to qnalify for the manage- 
ment of forests and woodlands in Great Britain and in the 
colonies. It may therefore be hoped that Dr. Sehlich’s manual 
will eventually promote tho good management of forests in many 
parts of the world. In Great Britain and [roland the anthor 
states the area of woods and forests at 2,790,000 acres, and in 
British India the area of Government forests at 70,000,000, No 
data are available for estimating the forest area in the British 
colonies. But the arca stated is sufficient to demand the systema- 
tic teaching of forestry in England. 

In the German Umpire the total forest area only measures 
84,346,000 acres, of which 11,243,000 acres belong to the State, 
Yet there are no less than nine forest schools in the different States 
fer educating the superior officers in the State and other public 
forests and the principal wood managers in private estates. The 
books published on the subject of forestry in all its branches 
during the three years 1886-88 amounted to 177, or fifty-nine a 
year on an ayerago. Besides these, there are ten periodicals on 
forestry, soe quarterly, most monthly. Ono general association 
of German Foresters meets annually, and ten local societies hold 
their moctings cither annnally or once in two years. And all these 
associations publish their transactions. Perhaps it will be urged 
that this large and daily-growing forest literature is not necessatily 
an advantage; that German foresters had bettor attend to the 
management of their forests instead of writing books, Asa matter 
of fact, however, the management of the German forests, public as 
well as private, is excellent, and is improving steadily, The best 
proof of this is tho large and steadily growing income derived from 
these estates by the Government, by towns and villages, and by 
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priyato proprietors, and, more than that, the improved: condition 
und the increased capital valno of these properties. 

‘A commoncement, however, of forest literature has been,mado in 
tho English language. The Transactions of the Royal Scottish 
Arboricultural Society have attained their twelfth volume, and 
they freqnontly contain papers of considerable importance. ‘The 
Indian Forester, commenced as a quarterly by Dy. Schlich in 1875, 
js now a monthly magazine, of whiclt fifteen volumes have ap- 
poared. In addition to these a numbor of valuable publications on 
difforent branches of forestry might be named that have been 
published within the last twenty-five years. 

German forest literature, though it has attained such large di- 
mensions, is of comparatively recent origin. During the eighteenth 
contury sylviculture and the management of forestry had mado 
great progress in many parts of tho country, but the methodical 
and scientific treatment of the subject dates from the labours, 
during tho first thirty years of the present century, of Hartig in 
Prussia, Cotta in Saxony, and Hundeshagen at Giessen, Scientific 
forestry in England must necessarily he built upon what has been 
accomplished in this respect in Germany, and with becoming 
modesty Dr. Sehlich acknowledges that tho principal German 
works Haye boen his guide in tho Freparation of the present book. 
Great Britain does not stand alone in this respect. In France also 
tho development of scientific forestry has toa great extent been 
based upon the progress previously made in Germany. ‘Tho samo 
may bo said of forestry in Italy, Russia, Scandinavia, and other 
European countries. 

Part I, of the manual treats of the utility of forests directly in 
producing wood and other forest produco and indirectly in in- 
fluencing the climate, in the distribution of rain-water, in the 
preservation of the soil on sloping ground, in the binding of moy- 
ing sands, and in affording shelter against winds, All these matters 
ure clearly and exhaustively treated, and in regard to the elimatio 
influence of forests the author gives a most uscful summary of the 
rogonrches which have been made to determino the effect of forest 
growth upon the temperature of air and soil, rainfall, humidity, 
and evaporation in Germany, Switzerland, and France, mainly by 
tho establishment of parallel stations, one being situated inside a 
fully stocked forest and tho other at some distance in the adjoin- 
ing open country. 

Part IL. sets forth tho fundamental principles of aylviculture, 
The author maintains, with justice, that the principles of sylvi- 
culturo hold good ull over the world, but adds that the illustration 
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of these principles must be taken from a limited area, For this 
purpose he has chosen the timber trees of Western Europe on the 
50th degree of north latitude, and the countries immediately to 
the north and south of it—in other words, the forest trees of 
England, Northern France, and the greater part of Germany, 
These spocies the author does not attompt to describe ; he assumes 
that his readers are familiar with them. Tho first chapter dwells 
upon the external conditions which infinence the development of 
forests. ITo says i—~ 

“Soil, including subsoil, and atmosphere are the media which 
act upon forest vegetation, and they together are in sylvieulture 
called tho ‘locality’ The active agencies, or factors, of the 
loculity depend on the nature of the soil and the climate, the latter 
being governed hy the situation, The sum total of these factors 
represonts the quality or yield-eapacity of the locality. The For- 
ester requires to he well acquainted with the manner in which soil 
and climate act on forest, vegetation, in order to decide in each 
case which species and method of treatment are best adapted, 
under a given set of conditions, to yield the most favourable 
results,” r 

Every forester knows that on good soil, and under conditions 
otherwise favourable, a timbor erop is heavier than one of equal age 
grown under Jess favourable conditions. In the concluding section 
of this chapter the author shows how one may use this fact in 
order to assess the quality of a locality. Numerous measurements 
of woods of different species and ages, grown under different 
conditions, have been made in Germany on n systematic plan, and 
from the ‘lata thus obtained yield-tables have been calculated, 
showing the volume of timber produced at difforont ages on a given 
arca by the principal species on localities of different quality 
classes. Using tho yiold-tables pnblished for tho Scotch pine by 
Wilhelm Weise, now Professor at the Forest School of Karlsruhe, 
the author shows that at the ages of 50 and 120 years the volume 
per acre of timber only, not including faggots, in localities which, 
according to their yield-capacity, are classed as first, second, and 
third elass, ig as follows :— 


1 II. mL 
Cubic feet at the age of 50 years, ss 5,060 8,940 2,700 
” ” ” 120°, «+» 9,060 6,950 5,840 


The figures of these yield-tables Dr. Schlich has found to a 
cortain extent to be applicable to Scotch pine forests in Dngland. 
They can therefore be used in order to assoss the yield-capacity 
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of any locality stocked with Scotch pine, Evontually, similar 
yield-tables will doubtless be prepared for the Scotch pine and 
other forest treos in Great Britain, and it will then be possible 
with certainty to say what yield of timber may be oxpected from 
plantations mado in a certain locality. 

‘The second chapter deals with tho shape and development of 
forest trees, but we can refer only to what the author says re- 
garding height-growth. Building again chiefly upon researches 
made in Germany, Dr. Seblich explains how the different species 
havo a different modo of height-growth. On p. 163 an instructive 
diagram will be found oxhibiting the relative height-growth of 
spruce, silver fir, beech, and Scotch pine in a locality of the first 
quality. Ai the age of 50 years the moan height attained by cach 
Spocivs is as follows :—~ 


Beotch ping, as ée wie ws 64 feet. 
Beech Be - ses ai 608 
Sprace, ee se on ie BB. iy 
Silver fir, in a ane see MOGs 


‘At a later ago spruco and silver fir take tho lead, whilo beech and 
Scutch pine remuin behind in the race; and when 120 yours old, 
the order of the species stands a3 follows — 


Spruce, a8 ve 188 foot. 
Silver fir, ee + 108 yy 
Beech, «+ ee oo we 102 
Scotch pine, oe ae a sie” a ve 


Scatch pine and beech therefore make the principal height-growth 
during the first period of their life, whereas spruce and silver fir 
continue to grow vigorously in height toa much greater age, spruce 
more so than silver fir, Tho progress of height-growth of the 
different species is much affected by the character of the soil, by 
elevation, tho more or less crowded state of the wood, and other 
circumstances, bit under otherwise similar conditions it will al- 
ways be found that deep, frosh, fertilo soil producos much taller 
trees than shallow, dry, or rocky soil. Ge 
In the third chapter, which deals with the character and com- 
* position of woods, the nuthor points out that the object of sylvicul- 
ture is not to rear isolated trees, hut considerable masses of trees, 
forming more or less crowded woods. Pure woods consist of one 
speeies only, or of ono species with a slight admixture of others, 
whereas mixed woods contain a mixture of two or more species. 
Tho advantages of mixed woods are clearly set forth, and the 
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author’s remarks on this subject may be specially recommended to 
tho attention of proprietors and managers of woodlands in Groat 
Britain. 

The last. and most important chapter deals with the sylyicultural 
systems-—that is, the different methods under which the creation, 
regeneration, tending, and utilization of woods are effected. The 
threo well-known classes are: first, high forest, originating either 
salf-sawn or artificially raised ; second, coppice, which regenerates 
itself from coppice shoots ; and third, coppice with standards, a 
combination of seedling and coppice forest. The modifications of 
these threo main systems are numerous, and particularly the treat~ 
ment of high forest hae developed in a great variety of ways. On 
this subject we must refer the reader to tho manual. These are 
matters which can hardly bo fully understood without opportunities 
for obtaining practical oxperience of forests troated under the vari- 
ons systoms described. Such opportunities may, to somo oxtont, 
be found in Great Britain. The high forests of larch and Scotch 
pino in Scotland, raised by planting, are excellent, and in some 
districts Scotch pino woods are regenerated by self-sown seedlings. 
The oak woods of the Forest of Dean and the beech woods on the 
chalk downs of Buckinghamshire are instances of high forests 
with different character and different mothods of treatment, Most 
instructive, again, aro the natural oak forests in Sussex-coppice, 
with a large proportion of standards. So are the coppice woods of 
ash and sweet-chestnut for the production of hop~poles in Kont, 
and the osier beds on the banks of the ‘Thames, The difficulty is, 
that the trealment of these woods is entirely empirical, and that 
without anthentic, statistical data regarding yield in timber, re« 
garding income and outlay, no forest can properly be used for pur- 
poses of instruction. If the student, wishes fully to understand 
this and other portions of the excellent manual before us, he must 
study the,forests of Germany, public and private. ‘This may bo a 
disadvantage, but under the circumstances of the case it cannot be 
helped. 

Appended to the first part of the book are two treatises which 
will bo read with interest by those who may not care to study the 
more technical portion of the manual. They deal with forestry in 
Great Britain and Ireland and in British Hast India. The physical 
configuration of India, its climate and rainfall, the distribution of 
the forests, and the forest policy pursued by the Government of 
India during the last thirty years are clearly set forth. The 
protection and systomatic management of its forests are matters 
of the utmost importance for the welfare of the millions inhabit- 
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ing the British Indian Empire, of infinitely greater importance 
than good forest management is for Germany or other countries of 
Europe. Enthusiastic Foresters in India have long maintained 
that by improving the condition of existing forests, so as to make 
them more dense and compact, by extending their area, and by 
creating forests whore none exist at present, the rainfall in soasons 
of drought might be increased, and famines might thus bo ayorted, 
Dr. Schlich fully disensses this subject, and states saveral cases 
in which tho presenco of dense forest growth seems to accompany 
an increased rainfull; but at the same time ho fally explains the 
reasons why a final conclusion does noi seom justified. The result 
is that, though the local influonce of forests in lowering the tem- 
perature and preserving moisture is undeniable, we are not justified 
in hoping for an improvement of tho Indian climate. The fayour- 
able influence of forests in India upun the irrigation from wells 
and tanks is, however, beyond doubt, and this is a vital question. 

To illustrate the offect of forest growth in protecting loose soil 
on hillsides, the anthor mentions the Siwalik Hills at tho foot of 
tho North-West Himalaya. We quote his words:— 

“Anyone who has ever stood on the hills behind Hoshiarpur in 
the Punjab and looked down upon the plain stretched out towards 
the south-west has carried away an impression which he is nob 
likely to forget. In that part the Siwalik range consists of an 
exceodingly friable rock, looking almost like sand baked to- 
gether. Formerly the range was covered with a growth of forest 
vegetation, but a nomber of years ago cattle-owners settled in it, 
and under the combined attacks of man, cows, sheep, and goats, the 
natural growth disappeared, while the tread of,the beasts tended 
to loosen the soil, Tho annual monsoon rains, though not heavy, 
sooL commonced a process of erosion and of carrying away tho 
surface soil. Gradually small and then large ravinos and torrents 
wore formed, whieh have torn the hill range inte the mogt fantas- 
tic shapes, while the débris has heen carried into the plains, form- 
ing, commencing at. the places where tho torrents emerge into the 
plain, fan-shaped accumulations of sand, which reach for miles 
into the plain, and which have already covered and rendered storile 
extensive areas of formerly fertile ficlds. Indeed, ono of theso 
currents or drifts of sand has actually carried away a portion of 
the town of Hoshiarpur. The evil has by no means reached its 
maximum extent; and if curative measures aro not adopted at an 
early date, the progress of transporting the hill range into the 
plain will go on, until the greater part of the fortile plain stretch 
ing away from its toot has been rendored sterile.” 
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The author might havo added the denuded hills, and the rivers, 
formerly navigable, but now silted up, in the Ratnagiri district of 
Western India, und other similar instances. 

That a country so populous as India requires immense quantities 
of tinber, bamboos, and firewood goes without saying. Among 
other articles of forest produco, cattle fodder is an important item. 
In the drier portions of the country the supply of grass, parti- 
cularly during seasons of drought, is more plentiful under the 
shelter of trees than out in the open, {n times of scarcity grain 
can easily be carried long distances to provide food for the people, 
while cattle fodder cannot be so easily carried, As a matter of 
fact, where forests have been formed and protected in the drier 
parts of India, they havo proved a great help in enabling tho 
peoplo to maintain their cattle in times of drought and scarcity. 

In India tho duty of taking action necessarily devolved pon 
the State. The result has been the formation of oxtensivo forest 
estates, called resorved forests, which at present, the author states, 
aggregato 33,000,000 acres, or three times the area of State forests 
in the German Empire. If forest matters in India continue to be 
properly managed, these ostates will not only, secure the well- 
hoing of tho people, but will be an important source of strength to 
the Government, financially and otherwise, As yet the revenuo 
which they yield is insignificant in relation to their extent. But 
it is growing steadily, Dr. Schlich shows that during the three 
yours 1864-67 the average annual net revenue from the Govern- 
ment forests amounted to £106,615, and during the five years 
1882-87 to £384,752 ; and he states it as his opinion that twenty- 
five years henco the net surplus will be four times the present 
amount, Moro important, however, than the annual revenue is tho 
stondily inerensing capital value of these Governmont forest estates. 

Tn Great Britain the aspect of affairs is different. Tho small 
area of the Crown forests, burdoned as they are with prescriptive 
rights, cannot roasonably he expected materially to help the 
dovolopment of syatematic forest management. But there are over 
2,500,000 acres of woods and forests in the hands of private 
proprietors, and there arc 26,000,000 aeres of barren mountain 
land and waste, a portion of which might be planted up, Pro- 
priotors, as a rule, desire to augmont their income and to incronso 
the capital value of their estates. In many cases this might be 
effected by a more systematic management of their woodlands, and 
by the planting up of waste lands. The chief obstacle to progress 
in this direction is the low price of timber and the high rent at 
present obtained by the letting of grouse moors and deer forests. 

2e 
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Upon data which cannot be gainsaid, Dr. Schlich has basol 
important calculations, which will be found on pp. 17-19. Space 
forbids tho discussion of details, but the result is that Scotch pine 
forests cannot be expected to yield more than 24 per cent. on the 
capital invested (the value of tho land and of the growing crop). 

“All land, therefore, which can bo let for the raising of ficld 
crops, for shooting, or other purposos, at a rental equal to, or up- 
wards of 24 per cont. of the eapital value of the land, had better 
be so let. On the other hand, land which would realize a rental 
of Jess than 24 por cent. of its value may with advantage be plant- 
ed with Seotch pine or othor similarly remunerative trees.” 

These conclusions are based upon circumstances as they exist 
at the prosent timo. Buta change of cireumstances is not im- 
possible. Tho author pointy out that 6,000,000 loads of timber 
are imported annually into the United Kingdom from Europo and 
North Ameriea, and that only a small portion of the forests which 
furnish this large supply are under systematic management and 
control, It may be regarded as certain that the supply from 
Sweden and Norway and from North America, amounting at pre- 
sent to nearly 4,000,000 loads a year, will continue to diminish, 
and, under the circumstances of the ease, the necessary result of 
such diminution will eventually bo a rise in the price of timber. 
Again, if propriotors of woodlands in England and Scotland were 
in a position to offer large quantities of home-grown timber of 
good quality for sale, regularly at stated seasons, timber traders 
would make their arrangements accordingly, and in many cases 
better prices would be obtained. Firewood is at present almost 
unsaleable in the United Kingdom, but if—and this may happea— 
the prico of coal should rise considerably, firewood would in somo 
districts become an article of general consumption, as it was 150 
years ago, and to some extent this would improve the money-yield 


of woodlands. 
It is not too much to say that the publication of Dr. Schlich’s 


Manual will give a powerful impetus to systematic forest manago- 
ment in tho United Kingdom, in India, and _in the vast colonies 
of the’British Empire—in fret, wherever the English language is 
spoken. 


D. Baanpts. 


))}- PFFiciaL PAPER, 


A NOTE REGARDING CERTAIN INDIAN TANNING 
MATERIALS. 


Istropuctory Remarks. 


Ava Conference held at the late Colonial and Indian Exhibition 
in London, a number of gentlemen assembled to examino tho In- 
dian tanning materials, Samples were freely distributed among 

. those present for the purpose of securing professional opinions, 
and, as the result, various reports have appeared in trade and com- 
mereiat publications, Among theso may bo specially mentioned 
the Report issued by the Leather Section of the London Chamber 
of Commerce, Subsequent to the Conference, applications were 
received at the Exhibition for collections of Dyes and Tans to be 
placed in the museums of certain Industrial Institutions. [n con- 
sequence, letters and reports have been received, which are deemed 
of such importance as to justify a selection of papers on certain 
tonning materials being now published. 

‘While somo of tho Indian tans have, as indicated, been subjected 
during the past year or so to industrial and chemical examinations, 
other practical experiments have been set on foot by the various 
Governments of India. Divi-divi has beon grown in Bombay, of 
which the samples sent to England have been highly commended. 
Information has also been collected regarding Acacia bark and pods 
of 30 extensive a nature that a large volume might be issued on 
that subjoct alone. Captain Wood, Conservator of Forests, North- 
Western Provinces and Oudh, has carried out useful enquiries into 
the preparation of Tanning Extracts." That officor was one of 
the first to recognize that there were other woods and barks 
besides catechu that might be boiled down to conveniently export- 
ablo extracts. Samples of the eximets prepared by him were 
shown at the Conferences, and the idea of utilizing new tanning 
inatorials was thoroughly approved of. It was deemed unnecessary 
to endeavour to prepare entch from such troes as slcacta Suma and 
A. Sundra, since these are even less abundant than A, Catechu, 
and consequently their extracts could not be prepared at a cheaper 
rato than tho entch so largely made in Pegu and Kumaon, It 


* We have alrendy givon tho results of Captain Wood's enquiries in Vol. XV., 
pages 51-65.—[Ep.. 
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waa not, in fact, considered nocessary that cheap cutch should be 
tho sole aim of the exploration for new tans, Thoro arc many 
astringent substances rich in tanning materials, and it was recog- 
nized that the search became one for a cheap article that would not 
impart much colour, whilo possessing a fairly good proportion of 
some tanning principle. “Tho colour which cutch gives to the 
leather is the chiof reason why gambior is preferred by English 
tanners ; but the Kumaon cutch, which at the Conference was 
mistaken for gambier until its character was explained, wus by 
most of those present examined with apparent interest. The fol- 
lowing extract from the Report of the Conference may be here 
givon, since it rofers to this and one or two other points of import- 
ance in connection with cutch :— 

“ At the present day cutch is not much used by tanners + it is 
too expensive, and the leather made by its means exudes an objec- 
tionable salt. Gambier is, therefore, preferred. Catechu bark, 
however, was pronounced one of the best barks shown. Tt seemed 
to possess a large amount of tanning principle, and had the equally 
indispensable property of being palo-coloured. 

“A very extensive collection of samples of the extract having 
boen shown, a discussion took place with regard to the Kumaon 
form, Mr. Proctor and several other gentlemen present had never 
seen this before, and thought it likely to possess properties which 
the tanning industry had overlooked. Samples were distributed, 
and roports promised. Some of the redder and less gummy forms 
of Pegu cutch were viewed as hopeful from a tanner’s point of view. 

“Tt was urged that what had been done with the Acacia Catechu 
should be tried with a large number of other trees. Tho opinion 
seemed to be that many plants which had been noglected would yet 
come to yield preparations similar to cutch, and possibly cheaper, 
through boing prepared from more abundant trees. 

“Tho cutch obtained from Acacia Sundra was viewed more as a 
curiosity than anything else. Chemically, it is the same substanco 
as tho ordinary eutch; and since it is believed the tree is not so 
abundant as Acacia Catechu, it was thought undesirable to dwell 
furthor on this substanco, oxcept as an additional source of eutch. 
It was pointed out that the difficulty in using outch as a tanning 
material was the fact that it imparted a pronounced colour to tho 
leather, which was not always desirable.” 

. 


Acacia Catrcnu Barr, 


(Conf. with Dictionary Economie Products, Vol. 1., p. 27.) 
Tho opinion was unanimously expressed, that much valuable 
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material had been for years destroyed throngh tho bark of the 
entch treo not heing utilized. Tho pale colour of the bark and its 
apparent richness in tannin were characters that seemed to warrant 
high oxpectations that an oxtract of tho bark, or even a carofully 
dried powder, would find a ready market, This seems, therefore, a 
subject that might with advantago be commended to the Catch 
makers, An experiment or two might indeed be undertaken by 
Government to ascertain the cost of producing a bark extract or a 
hark powder. It is possihle that the expense of boiling down tho 
bark might not be ropaid by the price obtained. But this isa 
point that could only bo solved by careful experimont ; and if it 
proved to be not sufficiently remunerative, attention might then be 
turned to the preparation of a powder from the rejected bark 
similar to tho powdered pods of Acacia arabica, an article which may 
naw hosaid to have found a distinct market. (Conf. with p. 107.) 


ACACIA ARABICA. 
(Conf, with Dictionary Economic Products, Vol. 1. ps 18.) 


The following passage from the Report of the Conference (Colo- 
nial and Indian Exhibition) regarding Acacia arabica—the babil 
or kikar—may be viewed as instructive :— 

“Tho gentlemen preseut wore of opinion, that if it were possible 
to induce some Indian firm to prepare from the pods an extract 
similar to cutch, a trade might be started in this product. Tho 
difficulty in the way of opening up trade in tanning materials was 
one of freight, It is essentially necessary to reduce tanning ma- 
torials to their smallest possible bulk and weight ; and the opinion 
was given that much could be done in this direction by ascertain. 
ing how far it was possible to produce extracts, oither in a dry 
condition like eutch, or in the form of a liquid or prepared powdor. 

“Tt was suggested that it would bo proferable to keep the pre- 
parations of tho bark distinct from the pod ; and in preparations 
of the pod it was recommended that, if possible, tho seeds should 
ho rejected, as they would bo injurious. Dr. Watt drew attention 
to the fact that in a recent communication from the Berlin Leathor 
‘Trades Association fresh interest had been created in the Acacia (or 
habla) pods, owing to the light grey colour they impart to sheepskin.” 

It seoms possible that simplo machinery might he designed to 
crush the dry pods and romove the seeds. By so doing, the value 
of the tanning material would be greatly enhanced, at tho samo 
time that a large quantity of a useful cattle food would bo secured. 
Indeed, the value of the pods as a tanning material is greatly do- 
prociated through the action of the weevils that literally riddle tho 
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pods in order to reach the seeds. In the correspondence published 

on a further page regarding Divi-divi (pago 102), Messrs. P. and 
8. Evans & Uo, make the suggestion that the Australian A, pycnan- 
tha should be introduced into India, There would seem little to 

justify the conclusion that this would succeed better than the 

common babul, unloss it be established that the Australian plant is 
so much suporior from a tanner’s point of view as to justify a spe- 
cial cffort being made. Regarding the peeling of babul bark see. 
the remarks at page 106, 

ACACIA LEVOOPHLGA, 


(Conf. rvith Dictionary Economie Products, Vol. £., p. 25.) 


The bark of Acacia leucophlwa—the reru or safed-kikar—at- 
tracted attention at the Conference ; and tho leathers exhibited from 
yarious districts in India as prepared by means of this material were 
considered superior to any othors shown. These facts would seem 
to suggest tho desirability of having exporimonts instituted with a 
view to determine the price at which an extract from this bark 
could be sold and the annual quantity likely to be available, But 
just as with the bark of Acacia Catechu it might be found that it 
would not pay to extract the tannin, in which case it would be- 
come necessary to experiment with the production of a dry powder. 
Tho writer has no pérsonal or practical acquaintance with the pro- 
parntion of tanning extracts, A suggestion may, however, be here 
offered (and this occurred to him when the superiority in point of 
colour of Acacia Catechu bark as compared with the oxtract eutch 
was under discussion at the Conference)—viz., may it not be that 
the act of boiling down the chips of wood causes chemical changes 
by whieh the colour is produced ? Tf this be so, then extracts 
from those barks might prove less valuablo than the pulverized 
dark itself. But here, again, we are confronted with the necessity 
of careful experiments. 

ANOGEISSUS. 
(Conf, rith Dictionary Economie Products, Vol. I., p. 258.) 


The bark and Ieavos of tho Anogeissus latifolia—the dhavé or 
dbauré—and the leathers tannod by these were exhibited at the 
Conference, The following passage from the Report may he here 
given:— [t was explained that theso materials were extensively 
used in India, and that if found suitable for the European market, 
they could be more cheaply and extensively supplied than perhaps 
any other tanning substance found in India, The casual examina- 
tion, however, soemod to suggest that, unless these could be pro~ 
pared in the form of a condonsed extract or fine powdor, they were 
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never likely to find a market in Burope. To oxport a large quan- 
tity of dricd loaves appeared undesirable, the bulk and danger of 
ignition being almost prohibitive.” 
Cassia. 
(Conf. with Dictionary Economia Products, Vol. IL, p. 215.) 


The leather tanned by tho bark of Cassia auriculata—the tarwar 
——was considered at the Conference much superior to what could 
have heon inferred from the examination of the highly coloured 
bark, It was suggested that the same experiments should be tried 
with this substance as had been proposed in the caso of Acacia 
Catechu, viz., to prepare an extract and also a powder, and to far- 
nish particulars as to the amount that might be annually available 
and the prices at which these preparations could be pluced on the 
home market. The same opinion was expressed with reference to 
the hark of Chickrassia tabularis—the Chittagong woud or chikrasst 
pabha, &e.—viz., that unless it would pay the Indian dealer to pro- 
pare an extract for the purposes of oxportation, it would be hopo- 
Jess to expect this, or in tact any crude bark, to bear the freight 
and other charges so as to compete with the materials at present 
being placed in the home markets. 

Emsuica Mynopazan. 
(Conf. with the remarks at page 92.) 

A fow of the tanners present were familiar with the Emblic 
myrobalans—the fruit of Phyllanthus Embliea—daula, dmla, aonla 
——thongh they had never before seen tho leaves. But the samo 
objection exists with regard to these as has already been alluded to 
under Anogeissus, Unless a tanning half-stuff could he profitably 
prepared for export, it would be hopeless to oxpect a trade to be 
done in the leaves. They are doubtless good and useful tans, but 
have to compete with others that can be landed in the home mar- 
kots at lower prices. This argument soema perfoctly just and 
applicable to the Ieavos, but since it pays to export the fruits of the 
truo myrobalans, it would soem as if the question of a future trade 
in tho Emblic myrobalan would turn on the percentago of tannin 
which it possosses and the colour it imparts iv the leather, 


Soymma bank, 


In tho Report of the Conforenco it is stated that the bark of 
Soymida febrifuga, the rohan tree of Hindustan and tho shem of 
South India, “ gained most favour of any of the tans shown at tho 
Conference, The high amount of tanning principle whieh it seemed 
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to contain, whon takon along with tho palo colour of the mate- 
rial, gavo promiso of an almost certain futnre, Tt was accordingly 
strongly recommendod that oxporimenta should be made with 
this tan in preference almost to any other.” With the possible 
danger of a limitation of tho supply of eutch which the greatly in 
creased demand for that extract is causing, it was recommonded by 
tho gentlemen assembled at the Conference that an effort should 
Do made to discover a good substitute ; and although these gentle- 
men urged that several plants should be experimented with in order 
to discover a good cutch substitute, the rohan mot with the highest 
commendations. And it may be remarked that oven were it found 
to he as convenient to extend the cultivation of Aeucia Catechu itself 
as to adopt a substitute, it was urged there were drawbacks against 
eutch which would justify the oxperiments suggested. 


New Tannina Extracts. 


In the proparation of extracts by Captain Wood, to which in- 
cidental reference has been mado, and of which the Inspector- 
Genoral of Forests has been good enough to supply this office with 
a copy of the correspondence, the sil (Shorea robusta) and the 
Asna (Terminalia tomentosa) are the trees being experimented 
with, Tho former has long been known to afford a strong tanning 
material ; and the latter, while belonging to a family the fruits of 
which are known to tanners as myrobalans, has not obtained tho 
same reputation as that of the sal. Its fruits are so inferior to 
thoso of 7. Chebula, the trie myrobalan, that they are not even 
used ag an adulterant in the preparation known to the trade ns 
“ round myrobalans.” At the same time the Asna bark is rich 
in tanning materials, and thoroughly deserves (o be carefully ine 
vestigated. In a further paragraph the subject of Captain Wood's 
experiments will be reverted to; but meantime it may bo added 
that, when opportunity occurs, it would be desirable to have tho 
samo oxperiments performed with all the barks, fruits, and leaves, 
to which reference has been made in this briof review of recent 
investigations with Indian tanning materials. Captain Wood, how- 
over, advances an argument (in favour of the troes now under his 
examination) which is so powerful as to scarcely admit of any 
difference of opinion. These trees are abundant in certain forosts 
that are being cut up by railway extensions. Immense quantities 
of tho bark aro thus likely to be complotely destroyed, if not 
utilized in the mannor proposed, 


(Lo be continued), 


ly. Notes, Queries AND Fxtracts: 


Forestry ry Tae CoLonius anp 1 Inpta, 
(Continued from page 285). 


As long as the sea winds are sufficiently strong to keep in check, 
and even force back, the north-western winds, all is well for India ; 
but occasionally the reverse occurs—that is to say, the north-west 
winds force back tho sea winds, and proceed far into the Indian 
plain and the Peninsula, If this ascendency continues for some 
timo, the rains fail, and scarcity or even fumine is the result. 

In September the monsvon commences ta decline, and by degrees 
north-easterly winds roplace tho south-western and southern breezes. 
They are dry, except in parts of Madras, where they bring heavy 
rain until December, and are known as the north-east monsoon 
winds. Local rains of moderate extent are caused during winter, 
more especially in the Punjab and North-Western Himalayas. 

‘Tho total annual rainfall ranges from 4 inches in some parts of 
Sind to more than 500 inches in the Khasia Hills, and all intermes 
diate grades are duly represented. 

A country which shows such extremes of climate must necessa- 
rily show a most varied vegetation. The actual distribution of the 
forests is principally govorned by the rainfull. Where that is 
favourable, production is great, and the forests are dense ; where it 
is unfavourable, production proceeds at a slow rate. Again, the 
nature of the rainfall governs the character of the forest. Where 
the rains are heavy, the country is generally covered with evergreen 
forest ; whore it is less copious, tho forests are deciduous; under a 
still smaller rainfall, they become sparse, and more dry, until they 
gradually ond in desert, Consequontly, the evergreen forests are 
found along the moist west coast of the Peninsula, in the coast” 
districts of Burma, Chittagong, and along the foot and lower slopes 
of the Eastern Himalayas. The deciduous forests occupy tho 
greater part of the Peninsula, and Burma away from the const. 
Dry forests are found in Rajputana and the Punjab, while deserts 
are the principal feature of Sind.” With rising elovation in the 
hills, the forests become gradually temperate, and then alpine, until 


#* Sind has somo very, valnabla foveata, which are situated on the banks of the 
Indus on land moro or Jess regularly inundated, ; 
Qe 
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they disappear altogether on approaching the lower limit of the 
eternal snows. 

Ihave dwelt in some detail on the great variety of climates 
prevailing in India, because some idea on the subject is necessary 
so as to understand the forest policy which is indicated in the case 
of that country. Tho main issues of that policy depend on the 
following three points :— 7 

(1). Forests in relation to climate and rainfall, 

(2). The regulation of moisture, and 

(3). Forest produce required by the country. 

However much may have been written and said on the first point 
in its application to India, I can, in the present state of our know- 
ledge, dismiss it im a few words. The south-west monsoon must 
for ever be the main source of moisture in India, and the climate. 
and rainfall of the Indian plain and of the Peninsula are generally 
subject to other influences, in comparison with which the effects 
of forests must always remain small. On this account, then, affo- 
restation cannot be pushed in the case of India. I must, however, 
not omit to mention that the shade and shelter of forests will be most 

« gratefully accepted by man and beast in a hot country like India. 

I have something more to say under the second head. In a 
tropical climate like that of India the evaporation from an area 
exposed to the full effects of the sun is probably not less than four 
times that from an area which is covered by a dense growth of 
forest vegetation ; hence afforestation is of great importance wher- 
ever the rainfall is limited or unfavourably distributed over tho 
several seasons of the year. 

‘Then, there is irrigation to be considered. No less than 30,(100,000 
neres of land are artificially watered in India by means of canals, 
wells, lakes, and tanks, Only 3,000,000 acres dopend directly on 
the melicd snow of the Himalayas, and it will easily be understood 
of what importance it is to keep the areas which provide the re- 
mainder of the water properly sheltered. The larger the proportion 
of tho catchment areas, whence the irrigation water comes, is 
shaded by forest vegotation, the more favourable and sustained wil] 
be the supply of water. On this account, then, forestry in India 
bas an important mission to fulfil. 

The mechanical action of forest in regulating the flow of water 
from hill sides, also, is not without importance in India, and cases 
are by no means rare which show the mischievous effect of reckless 
deforestation. In this respect none is more instructive than the case 
of the hills behind Hoshiarpur, in the Punjab, These, consisting 
of a frinble rock, were safe, until, some forty years ago, cattle 
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graziers acttled in them and destroyed the forest and othor vegeta- 
tion. Since then a process of erosion has set in, which is carry- 
ing by degrees the hills-into tho plains, whero they appear as huge 
sand drifts, which have already covered enormous areas of fertile 
cultivated land, and even destroyed part of the town of Hoshiarpur. 
Such an evil can be avoided by preserving the natural vegetation 
on the land; but, if once started, special measures are required to 
meet it, In the first place, grazing mnst be stopped, at any rate 
that of goats and sheep, so as to allow a natural growth of plants, 
shrubs, and trees to come up ; artificial sowing and planting must 
be done, preceded in bad cases by the construction of dams and 
dykes to ateady the soil, until vegetation has once moro laid 
hold of it. Mischief of this kind can be stopped and cured ata 
‘comparatively small sacrifice, provided it is taken in hand at an 
early stage ; but if it has boon allowed to grow for a series of years, 
the expenses of checking the ovil may be beyond tho means of the 
State. As anexample, I may here mention that France has been 
spending large sums of money during the last twenty years in order 
to cure the mischief wrought in the French Alps in consequence of 
former neglect and recklessness. This should be a warning to 
India and the Colonies. 

Although forests are of considerable importance in India in 
respect of their action as regards the regulation of moisture, they 
are absolutely indispensable on account of tho produce which they 
yield, since by far the greater apart of India must rely on the timber 
and fuel produced in the country, apart from other produce. All 
the tooming millions of India use wood fnel for their domestic 
firing, or, if such isnot available, dried cowdung, the latter being 
much to bo deprecated from an agricultural point of view. At the 
same time enormous quantities of timber are required for construc~ 
tion, boat-building, tools, agricultural implements, railways, and 
other publie works. If wo add thereto a demand for many import- 
ant items of minor produce, more especially cattle fodder in the 
drier parts of the country, it will easily be understood that at least 
20 per cont. of the total area requires to be kept under forest. 
Byen such an area would give only abaut half an acre per head of 
population—an allowance below that of most European continental 
countries, 

The history of forestry in India is very instructive. According 
to the available evidence, tho country was in former times covered 
with dense forests, Then seitlers opened out the country along 
the fertile valleys, but the destruction of the forests on a larger 
scale was carried out by nomadic tribes, who fired alike hills and 
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plains as they moved from ‘one pasture to another. This process is 
believed to have gone on for more than 700 years, Subsequently 
came British rule, and with it a more fierce destruction of the for= 
ests than béfore. Extension of cultivation hecame the order of tho 
day, and before its march many of the remaining woods fell under tho 
axe, no inquiry being made as to the ultimate result, Simultane- 
ously with the extension of cultivation and the increase of population, 
the annual requirements of timber and fuel increased, while quickly 
multiplying herds of cattle roamed far and wide over the remain- 
ing forests. Finally, railways camo, and with their extension the 
forests disappeared with greater rapidity than ever, partly on 
account of the increased domand for timber used in construction 
and firewood and partly on account of the fresh impetus given to 
cultivation on both sides of the lines. I have watched this last 
process, and I can tostify from porsonal oxperience how fatal rail= 
way extension is to forests which are not subject to proper control 
and protection. 

For somo time mattors went on smoothly enough in India, but 
then the shoe commenced to pinch. Difficulty was experienced in 
moeting the demands of timber for public works, sleepers had to be 
imported from foreign countries, and it was then recognised that a 
great mistake had been made in allowing the forests to he reckless- 
ly destroyed. Experience had dofinitely proved that the preserva- 
tion and suitable management of a sufficient area as forests could not 
be left to private entorprise, and that the interference of the Stato 
had become a necessity in the general interest of the country. 

The forest question commenced to attract attention in tho early 
part of this century, in consequence of which a timber agency was 
established on the west coast of the Peninsula, Next we find, in 
the year 1843, Mr. Conolly, Collector of Malabar, planting teak on 
a large scale at Nilambur. Dr. Gibson was appointed Conservator 
of Forests in Bombay in 1847, In 1848 Captain Frederick 
Conyers Cotton caused the appointment of Lieutenant James 
Michael (now Major-General J. Michael, (.S.I.) as Forest Officer 
in the Anamalais, which post he retained for seven years. Dr. H. 
Cleghorn became connected with forest conservancy in Mysoro in 
1847, and he was appointed Conservator of Forests in Madras in 
1856. He was on special duty with the Government of India about 
the years 1860-62, when he inquired into the forest matters in the 
North-Wostern Himalayas and elsewhere.- In the Central Pro- 
vinces, Colonel Pearson was tho first Vonseryator who took up 
forestry in a business-like manner, i 

These gentlemen and others were the pionoers of forest con- 
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servancy in India, Their action, though localised, caused the matter 
to be disoussod and kept before the public, andsit led ultimately to 
the organisation of a general department by Dr, D, Brandis (now 
Sir Dietrich Brandis, K.C.LE.). The latter was appointed Super- 
intendent of Forests in Pegu in 1856 by that great administrator 
Lord Dalhousie. Dr. Brandis was principally instrumental in sav- 
ing the Burma teak forests from destruction by enterprising timber 
morchants—that is to say, estates which yield now a gross revenno 
of some 250,0002. 2 year. In 1862 he was attached to the Goyern- 
ment of India, and in 1864 appointed the first Inspector-General of 
Forests to that Government. He then set to work to establish the 
Indian Forest Department, and to introduco a systematic manage- 
ment of the forests. At first he devoted himself to tho provinces 
direetly under the Government of India ; subsequently, ho was 
twice deputed to Bombay, and he totally reorganised the Forest 
Department in Madras in 1881-83, immediately before his final 
retiremont from India, ‘ 

The first duty of the new Department was to ascertain the ex- 
tent and character of tho remnining forests, and especially of that 
portion which still belonged to Government. This inquiry was 
not of special difficulty, exeept in so far as a sufficiently trained 
staff was not available at the outset. 

The next step was to take the State forests under protection and 
management, and now difficulties arose. There wore, no doubt, 
some administrative officers who soon perceived that it was to the 
true interests of the poople to preserve a suitable forest area, and 
who cordially assisted the new Department; but the majority of 
the officers of the State failed for a long time to accept that view, 
principally because the idea of forest preservation was new to them, 
and they feared complications from the facts that the rights of 
Government in the forests were in many enses ill defined, and that 
the people claimed extensive rights by prescription and on other 
grounds in the areas which were the property of the State. The 
first Indian forest law was passed in 1865: it provided that the ° 
Government might declare any land belonging to it a Governmant 
Stato forest, and that such declaration should not abridge any 
right held by private persons over such areas ; bat the Act did not 
provide power to inquire into and logally settle the rights of third 
persons in the State forests. Under this Act considerable pro- 
gross was mado in the preservation of tho forests, wherever the 
population was limited and tho forest areng extensive. But where 
the reverse conditions pravailed, and where the rights olnimed by 
the people, rightly or wrongly, were extensive, the benefits of the 
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Act soon threatened to become abortive. Consequently fresh 
legislation was soof contemplated, and, after years of discussion, a 
new Act was passed, known as the Indian Forest Act of 1878, fol- 
lowed by special Acts for Burma, Madras, and one or two other 
provinces. Of theso, the Burma Act is the best. Generally speak- 
ing, the enactments give power to the Government— 

(1). To declaro any area belonging to the State, or over which 
tho Stato has rights, to be a State forest. 

(2). To demarcate such area, and to inquire into and settle, onco 
for all, the rights claimed by third persons in or over such area ; 
to commute such rights if they seriously interfere with the main- 
tonance of such forest ; and to prevent the springing up of new 
rights except by a Government grant. 

(3). To provide for tho proper protection and managoment of 
tho State forests, 

(4). To provide for the protection and management of Govern- 
mint forests not included in the reserved State forests, 

(5). To provide for the preservation of private forests, which 
are of special importance to the community as a whole. 

(6). To provide for the protection of forest produce in transit. 

(7). To provide for the adequate punishment of persons break- 
ing the forest law. 

Passing over many other provisions, I shall only add that the 
Act is throughout permissive—that is to say, the Government may 
bring its provisions into operation or not, as may bo required from 
time to time. 

Under these laws an area of about 55,000,000 acres, which is 
just under 10 per cent, of the British territory, have boen brought 
under the control of tho Indian Forest Department ; thirty-three 
million geres are so-called Reserved State Forests—that is to say, 
areas which have beon sct aside and are managed as permanent. 
forest estates ; while the remaining twenty-two million acres are 
as yet so-called Protected or Unclassed State Forests, enjoying a 

* limited extent of protection until it has been finally decided whether 
they are to be incorporated with the permanent State forests or not, 
Somo fifteon million acres of additional forest lands are at the dis- 
posal of Government, which have not as yet been brought under 
tho control of the Departmont. 

It will be noticed that the area of State forests falls considerably 
short of 20 per cent, of the total area, the proportion which is be- 
lieved to be that requiged to meet the demands of the country, 
Thero aro, however, as yet extensive forest lands in the hands of 
private porsons, and although their extont and yield capacity is 
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deeroasing every year, a considerable portion is so situated or of 
such a description that it is not fit for permanont culiivation, and 
may be expected to yield always a certain amount of produce, In- 
terference with these private forests will only be possible in cases 
of absolute necessity, 

The bulk of the required produce must come from the State 
forests, and if they are to yield that, they must be managed in 
a careful ard systematic manner. Henco Sir Diotrich Brandis 
recognised at an early stage the paramount importance of provid- 
ing a competent staff of officers, He obtained, as early as 1866, 
the sanction of Government to a scheme, under which every year 
a number of young Englishmen aro selected in this country, and 
trained in forest scionee and practice before they proceed to India 
to take their places as officers of the Forest Department, For 
many yoars these young men studied forestry in Germany and in 
France. Gradually the difficulties of studying in a foreign coune 
try and in a foreign language made themselves more and more felt, 
until it was decided to start, in 1885, an English forest school in 
connection with the Royal Indian Engineering College at Cooper's 
Hill, Under these arrangemonts, some 110 officers have been 
trained and drafted into the Indian Forest Department. At tho 
present mement we have 22 forest students under instruction at 
Cooper’s Hill. ‘ 

These young men are destined to reoruit the superior or con- 
trolling staff of the department, In addition, it was found neces~ 
sary to let the future executive officers pass through a suitable 
course of training. Accordingly, an Indian forest school was 
started, in 1878, ut Dehra Dun, in the North-Western Provinces, 
which has been gradually developed, so that it now turns out 
annually some 80 trained forest rangers. These are almost 
entirely natives of India ; they enter the executive branch of the 
service, but those of special merit are eligible for promotion to 
the controlling staff, 

‘Tho organisation of tho Department may he shortly described 
as follows :—Tho Inspector-General of Forests is the head of the 
Department, and responsible to the Government of India, The 
Department in each province is presided over by a Conservator 
of Forests (or two, and even three in the large provinces), who is 
responsible to the local Government, Ho is assisted by Deputy 
and Assistant Conservators, each of whom controls the manage- 
ment of the forests in a district or other part of a province. 
Subordinated to this controlling staff are the executive officers 
divided into various grades, and they in their turn aro assisted’ by 
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the protecting staff, consisting of foresters and guards, numbering 
many thousands. - 

In this manner a“well-organised department has been built up 
during the last quarter of a century which has under its charge an 
immense Government property, consisting at present of some 
55,000,000 acres of forest lands. Somo of the forests were taken 
in hand before they had been destroyed, but by far the greater part 
of the area was taken over in a reduced and even rained condition. 
Although a quarter of a contury is only a short period in the life of 
a timber tree, the effecis of protection and systematic management 
are everywhere apparent. Economic systems of utilisation have 
boon introduced, a large proportion of the foresis is successfully 
protected against the formerly annually recurring forest fires; 
young growth is allowed to spring up under the protection now 
afforded ; sowing and planting aro carriod out when required; the 
forests are manayed under carefully considered working plans; and 
all this without interfering with tho acknowledged rights of the 
people, who'receive every year enormous quantities of forest pro- 
duce either free of charge or at comparatively low rates. Tn many 
parts of the country the people have come to recognise the import- 
ance to themselves of the proper preservation of a suitable forest 
area und this feeling is steadily extending. 

What I have said-above refers to British territory. Space doos 
not permit my dealing with forestry in Native States, beyond 
mentioning that of late years many native rulers have commenced 
forest consorvancy in their States, with the aseistance and advice 
of officers of the Indian Forest Department, on lines similar to those 
followed in the Birtish territory. 

And now the question may well be asked, how about the cost of 
all the elaborate organisation and tho works of protection and im- 
provement? Well, on that head, too, I can present you with what 
Lconsidor satisfactory figures. The net surplus of the Indian 
Forest, Dopartmont, after mooting all expenses, has been as follows 
since 1864 :— 


Ner Revenoe or Inpian Strate Horners, 


1864-67... sss average annal net revenue £106,615 
1867-72 ah ee. ie 2 288,929 
1872-77 bee a!) ye RNID 
1877-82 no on B48 TRB 
1882-87 we sets BAER 


The annual net revonno during the period 1882-87 was nearly 
four times that of the period 1864-67, and although I am notin 
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possession of the detailed figures for the years 1887-89 and 1888-89, 
T may state that the gross revenue realised in the latter year sur- 
passes that for the period 1882-87 hy about £300,000. Calculated 
for the whole area of the forests, the revenue is as yet small, but 
thore is little doubt, if any, that twenty-five yoars honce the net 
surplus will be four times the present, provided the Government 
of India perseveres in the forest policy as developed in the past, 
The growth of trocs is of slow progress, and of all branches of the 
administration of a country the Forest Department roquires to be 
moro thoroughly guided than any other by the watchword “ Conti- 
nuity of action.” 


(To be continued). 


Momsassa Mancors,—Colonel Pollock, writing from Mombassa, 
says :—“The mango here is excollent, almost as good as any 
graft, and of a vory large sizo. The trees as soon as one crop is 
all but ripe, begin to flower and go on flowering at intervals: so, 
on the samo tree may be seen fruit from the size of a large goose 
ogg, to fruit just forming. Thore is, therefore, on the same tree, 
frnit which ripen in suecession, and the same tree gives mangos 
for upwards of two to nearly three months, and virtually it bears 
all the year round. ES 

“Tho frees are never bare, but for six weeks, from August to 
middle of Osteber, there is very little ripe, but plenty of unripe 
fruit, fit for tarts, pickles, &e. I have planted a lot of kernels 
which I brought with me from Bombay and Bangalore, and they 
are getting on well. 1 have also some six of the best grafts from 
Bombay ; time will show whether tho plants are affected by the 
climate or whether the African mango is different from the Indian, 
Tam going to graft some best kinds of Africans on the Indian 
grown from seed, and will let you know, if I remain long enough, 
the result, Pleage let me know if the mango kernels I sent you 
germinated. I can.send you hundreds and hundreds, for the place 
is a mass of mango trees. Some ofa delicious variety, as large as 
an ordinary musk melon, and others, equally as sweet—not much 
jarger than a duck’s ogg and all but freo from fibres.” —Agri-Lor- 
ticultural Society's Proecedings. 


Mawuriat Varun ov [rox.—The results of Professor Griffiths 
cight years! siudy of the mmtter have led him to the following con- 
clisions :-—(1). ‘That. in the case of those erops which develop 
large amount, of chlorophyll, for example, boans, cabbagos, turnips, 
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beats, Go. [and to these L Would add maizo and sugarcane], a solublo 
iron manure is beneficial, (2), An iron manure greatly increases 
the peraontage of carbo-hydrates and albumninoids in various erops, 
and thus enhances their value as feoding stuffs, (3). That the 
sulphur of the ferroas sulphate acts us a food for the protoplasm of 
vogatablo culls, and the iron for tho chlorophyll. (4). ‘That the 
application of sulphate of iron cnables the plants to take up a great- 
or quantity of phosphoric’neid, thas causing an inereased yield. 
[This is one of the thost remarkable results of Mr, Griffiths’ 
experiments, and is fully borne out by the analyses of the ashes of 
crops given in his work}. (3). Ferrous sulphate retains ammonia 
and phosphoric acid in the soil. Theroforo it isan indirect as well 
asa direct plant-food. (6).° It ig an antiseptic agont capable © 
of destroying tha vegetable parasitic diseases which attack farm 
crops. [Thia property of iron sulphate was fully treated upon in 
my previous paper], (8). Iron sulphate in eacess is a plant poison. 
(9). Soluble iron compounds aro nevossury for the formation of 
green chlorophyll. (10). Recently (1888) French scientists have 
Giscovorod that atmospheric nitrogen is “fixed” in tho soil by 
means of bacteria; ond they also state that the iron oxides acceler- 
ate the process of fixing atmospheric nitrogen in the soil. (11). 
Tron sulphate destrays moss in pastures. [Iimagine it would also 
destroy fodder in [xcerne]. (12). fron sulphate is not a stimu- 
lant but a direct as woll as an indirect plant-food. 

The best method of applying iron sulphate is a top-dressing to 
land after the crops have appeared abovo ground, It is also best 
applicd after a rainy day. Thoquantity of iron sulphate Professor 
Griffiths used in all his experiments was $ cwt. to the acre, Sir J. 
B. Lawes found that 14 cewt, was rather too much, although it did 
not kill the plants. It is essential, therefore, for the farmer to 
remember that from 4 owt. to 1 cwt. per acre are the only proportions 
which will give good results with his crop, If an excess of iron 
sulphate has accidentally been added to land, the antidote is to add 
lime. If iron sulphato is used as a dry top-dréssing it should be 
finely powdered and mixed with five to ten times ils weight of 
sand or soil in order to obtain regular distribution. If in solution, 
then the quantity of water that the cart can distribute over one 
acre should first be ascortainod, and 4 cwt. of tho iron dissolved 
in it. : 
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NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 300). 


How ro skLscr saws.—A few general directions will prove 
useful, First of all try the blade by springing it; it should be 
elastic, and stiff enough without heing too thick, Tho thinner you 
can get a stiff saw the better ; also the narrower the better. Next 
soo that it hends regularly and evenly from point to heel in propor= 
tion to its width at each place. In the third place, ascertain that 
the blade is ground smooth by examining it in different lights ; 
the appearance of the surface should remain the same under chang- 
ing lights, Then test the tempor by bending one of the teeth with 
a sharp blow ; if the tooth does not break, thoro is ample proof that 
the teeth will not break in use. Tastly, examine tho colour and 
ring. The blade should by preference be of a dark colour, and 
when struck, should give a clear bell-like sound. 

If the saw is a one-hand one, it should be well balanced when _ 
held in the position for cutting. Moreover, the handle should be 
made of strong, well-seasoned wood, should fit the hand proporly, 
and should be firmly attached to the blade. 

How To MEASURE UP SAWING wors.—A few words on this point 
ayo necossary, as it is not uncommon to read, even in printed 
official reports, of the amount of sawing done estimated in so many 
eubic feet! The work done by a saw is evidently the area of 
surface it has cut through—not the sum of the two surfaces, one on 
each sido of the kerf, but the single surface, supposing the kerf 
to bo a mathematical plane. 

Nevertheless, in paying up sawyers, since slabs and other pieces 
flitched off, although they are takon off by the saw, are not deemed 

2a 
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to be sawn goods, it is customary to measure up the total surface 
of what comes under this designation. As a certain considerable 
amount of detailed measurement and calculation are necessary to 
got at this figure, a still simpler plan is pursued when a large quan- 
tity of goods of a single fixed scantling is prepared : the work to be 
paid for is ascertained in running feet. The simplest case of all 
would of course occur when the sawing was paid for by the number 
of pieces in each class of goods turned out. But none of theso 
methods of moasuring up work gives tho real amount of sawing 
work done. 


Anticte 4,—Wepaxs. 
‘Wedges may be made entirely of iron (Fig. 40), or of wood and 
iron combined (fig. 41), or of wood alone (Fig. 42). 


Fig. 40. Fig. 41. Fig. 42. 


Tron wedge, Chiselacedge. Wooden wedge, 


Iron wedges are unnecessarily heavy and costly, and are there- 
fore seldom used. They require to be driven with heavy wooden 
mallets. . 

Thw second class of wedges (Fiy. 41) is very much more service 
able; perhaps the most serviceable of the three. It is on the 
same principle as the ordinary Indian village chisel, the head, 
corresponding to the handle of the chisel, being of some hard, 
compact wood, strengthened with an iron ring round the crown. 
Both this and the next class of wedges are driven with the back of 
a heavy axe, 

Wedges of the third class (Fig. 42) are shaped out of some hard 
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tough wood, the grain running with the length of the wedge. 
In conifer forosts they are readily made out of the branchwood. 
If tho wedgos aro carefully made from wood not immediately 
at hand, the head may bo protected from splitting with an iron 
ring. 


Axriorz 6.—Toors FoR DIRECTING THR FALL oF TREES. 


These are strong chains ending at either extremity in a hook at- 
tachable to any of tho links, tho forest devil, and an apparatus 
which may be termed the thrust pole, 

The chains are used for hauling down trees in a given direction 
whon they have been sufficiently cut through. 

Tho forest devil (Fiy. 43) consists of a strong pole about 6 fect 


Fig. 43, 


The Forest Devil. (After Gayer). 


long, to which are fixed the three chains A (of indefinite 
Jongth) and B and 2 (of short length), and ending each in a hook 
that can be hitched on to any link of tho free chain C, which is 
attached to the tree to bo felled. Tho chain A ia secured to a 
stump or standing tree, As the tree to bo felled is pulled and 
sways forward more aud more, the hooks at the end tespectively of 


a 
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B and B' are hitched forward alternately a link or two at a time, 
until the treo is completely pulled over. 
The thrust pole (Fig. 44) consists of (i) a straight stout pole P, 


Fig. 44. 


The Thrust Pole. (After Gayer). 


. the upper end of which is armod with a strong iron point i, whilo 
an iron bar 6 passes through a hole a few inches above the lower” 
extromity ; (ii) a block B of somo hard tough wood, the upper 
surface of which is serrated, and which is prevented from moving 
backwards by the peg p driven into the ground; and Gii) two 
crowbars or iron levers, c, ¢. 


Anricra 6.—Toors roR UPROOTING TREES AND STUMPS. ° 


Those tools comprise grubbing axes (already described on p. 291), 
grubbing chisels, the forest devil (already described on p. 333), the 
atoal-wrench, the thrust pole (see ahovo), and the scrow-jack (A itt 
Fig, 45). 
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Fig. 45, 


The Screw-Jack, (After Gayer). 


A grubbing chisel is simply a long iron chisel edged with steel 
and used on roots that cannot be reached with a grabbing axe. 
The stool-wronch (Fig. 46) consists of a strong hook k, which 
slides easily on a crowbar, ¢. 
Fig. 46. 


The Stool-Wrench. (After Gayer), 
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Tho screw-jack is well known to every ono who has been at a 
railway station. Its employment, as well as that of the thrust- 
pole and stool-wrench, is sufficiently evident from the illustrations. 


Antiore 7.—TooLs FOR MOVING LOGS FOR CONVERSION. 


Tho tools with which we are concerned here are only such as 
serve to mové logs over shart distances to points in the forest, 
and often even in the coupe itself, where thoy can bo easily con- 
verted. 

Rough tools always ready to hand are small round billets or 
poles on which tho logs are rolled and sufficiently strong, short 
poles used as levers, with which they are rolled along. 

A wonderfully convenient and effective tool for rolling logs 
along is what we may term the hook-lever (Fig. 47), an implement 


Fig. 47, 


The HookeLever. (After Gayer). 


of German origin, which consists of a hook, similar to that of the 
stool-wrench, sliding on a stout polo that is shod with a two 
Pronged fork, 4 
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Srorton IV,—Snason FOR FELLING AND CONVERSION IN 
THs FORMST. 
(1). Season for felling. 

On the soason in which trees are felled depend the technical 
properties of the wood, and even the possibility of carrying out the 
work, for labour may not be availablo in sufficient quantity and at 
reasonable cost throughout the year, and malaria or hoavy rain or 
snow may ba a har to all oporations. 

To prevent cracks timber should be allowed to season slowly. 
Henco it should be felled in damp and cool (if possible, even cold) 
weather. Where thero is a true winter, felling in winter also 
preserves the wood from fermentation of the sap, from infection 
by fungus spores, and from the attacks of insects. With regard 
to durability alone, the theoretically best. time for felling occurs 
when tho trees contain their minimum of reserve materials (see 
page 14, para, 3), that is to say, genorally just after the new flush 
of leaves is out. But this soason can be observed only when it 
does not coincide with the appearance of new seedlings, which the 
felling and export operations are bound to destroy ; or with the 
season of heavy rains, during which the ground would be soft and 
muddy and the advance growth, if there is any, full of tender and 
casily-injured shoots. It may of course be observed in coupes that 
are to be clear-folled and then re-stocked artificially. For the safety 
of young growth tho bost time for felling is the season of repose, 
when the plants are least fragile and possess their greatest recu- 
perative power ; but on the higher ranges of the Himalayas the 
snow lies too heavy for felling to take place then without risk to 
human life, and, a3 export must take place during the following 
summer, most of the trees have to be cut in spring, while tha sead- 
lings are only just sprouting or coming up from seed. * 

‘As regards firewood, we know that tho quicker it dries, the 
botter it is; also that it is heavier the moro full it is of reserve 
materials, Hence in felling for firewood, tho best time of the year, 
provided sylvicultural exigencies do not bar it, is when dry, warm 
weather prevails ; and if this coincides with the season of repose, so 
much the better. The time for felling coppico is limited, by purely 
sylvicultural considerations, to this season, the only exception being 
when bark for tanning is the chief produce sought, in which case 
the felling must be effected during the first three or four weeks of 
the season of vegetation, unless the trees are barked standing, or 
this period falls within the rainy season. In the case of charcoal- 
making, the charcoal-burners must have a sufficiently long spell of 
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fairly dry weather in which to complete their work. Cleanings and 
early thinnings, in which the poles are cut ay they ure selected, must 
of course be effected while the forest is in full leaf. 

The season when alone floating is practicable fixes the poriod 
within which wood that is to be removed by water must be cut. 
The condition of tho market may also exercise a determining in- 
fluence. For instance, purchasers who require a cortain class of 
fresh-cut produce may offer themselves only at a certain time of 
the year, 

Lastly, when the trees are to he removed by the roots, the work 
must be undertaken while the soil is still sufficiently moist to be 
easily dug. 

The general conclusion to be drawn from what procedes is that 
the period for felling will always vary with the locality and climate 
and with the purpose to be served ; but, as a general rule, in tho 
higher Himalayas, where heavy snow falls and lies, it will com- 
prise the spring and early part of summer, while elsewhere it will 
extend over the cooler portion of the season of rest. 


(2). Season for conversion. 


Asa rule, the limited amount of conversion to which wood is 
subjected in the forest is effected pari passu with the felling 
operations, as such an arrangement economises labour and euper- 
vision, and every kind of conversion is effected most easily 
while the wood is green, But it may happen that the time in which 
the coupe must be cleared does not allow of the work being com- 
ploted, and in this case only the roughest kind of conversion is 
permissible before the produce is removed to the nearest special 
conversion depdts, 

‘When the market requires fresh-cut produce, the date on which 
delivery must bo mado and the time occupied in oxport fix rigidly , 
the season for the convorsion operations. 


Secrion V.—Trnzine, 


In felling a tree wo have to keep in view three main objects— 
(1) realisation of the largest outturn in monay or produce that it 
can yield, (2) facility, sometimes even possibility, of export, and 
(8) safety of tho soil and surrounding forest, 

In order to secure tho first object, the timber-yielding portion 
of the tree should be preserved as intact as possible. Hence the bole 
of a heavy tree should not bo allowed to full across a hollow or 
across any projection, such as a ridge, rock, or boulder, or a fallen 
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tree. The hole of a treo will often break across owing simply to 
its strong amplo crown striking the ground first. When this 
danger is apprehended, it will be necessary to lop off the larger 
boughs, or even remove the whole or the greater part of the crown. 
Such a proceeding will also cause the treo to fall much lighter. 
A very tall tree, like a deodar, pine, or fir, cannot, under any 
circumstances, be saved from breaking, and the only plan to 
adopt, when it is feasible, is to remove the upper portion of the 
hbely in sections from the standing treo. For this purpose ex- 
port and fearless men, such as can be found in few places in 
2 India, must be obtained, and climbing irons 
Fig. 48. sed (iy. 48). 

On a slope, a tree falls through tho smallest 
angle, ie. with least momentum, if felled to- 
wards the hill, but unless the tree is well secur- 
ed, there is danger for the workmen as well as 
for the tree, if the ground is precipitous, from 
the tree slipping down hilt. Hence it is best 
to make the tree full more or less on a hori- 
zontal contour line, so that it may be at onco 

Clinting Toon. (After cought up against the foot of the trees just 

pyre. 2 
belew that lino, 

The trunk is liable to split along a considerable portion of its 
length if tho tree fulls before it is cut through. Hence a heavy 
troo, which originally bears down very much on the side on which it 
is to fall, should be held back or propped up until it is eut through, 
or a portion of its crown on that side should be removed. More- 
over, no felling should he done in a high wind, which would, be- 
sides, provent the woodmen from having any control in directing 
the fall of the tree in a given quarter. 

The utilizable underground portion of a tree constitutes up to 
one-fourth the gross outturn of the portion above ground, and the 
amount of timber rendered useless or lost by felling the tree above 
ground may run up to from 6 to 10 per cent. of all the timber in 
the tree. To prevent this loss the trees should be felled by the 
roots, whenever the safoty of the soil and surrounding vegetation 
and the nature of the soil and locality will permit, and the value of 
the wood thereby saved at least covers the extra expenditure it occa- 
sions. ven if there is no timber to be saved, this mode of felling is 
to be preferred, for, unless powerful machinery is available, there 
is no work so slow and arduous as grubbing out stumps—a mode 
of utilization that also yiolds a very large proportion of chips, 
which either have little value or are totally unsaleable. Neverthe- 

Qe 
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Jeaa, when time is limited, it may he necessary to fell above ground 
and then extract the stumps at leisure. 

The removal of the underground stock has, from a sylvicaltural 
point of view, the advantage that it thoroughly loosens the soil and 
thus favours the germination of seeds and the establishment and 
growth of seedlings, On the other hand, such loosening of the soil 
is dangerous on sloping ground or ground that is subject to inun- 
dation, while in sandy or otherwise dry and barren land it deprives 
the soil of so much manurial matter, and renders it too freely 
permeable to water. 

If a large tree has to bo exported in the log, it should not bo 
allowed to fall or roll into a ravine or other hollow, from which its 
extraction would be impossible or extremely Inborious and expen- 
sive. 

Torestrict, as much as possible, the damage to surrounding forest 
inevitable in all felling operations, the fall of every tree should be 
so directed that the tree may full inside a gap between surround- 
ing treos, or over a spot where there is last reproduction, In 
the midst of a close forest or abundant young growth the crown 
must be redueed, or may have to be altogether removed, parti- 
cularly if tho treo is very tall, as it is the portions farthest from 
the ground which acquire the greatest. momentum, and therofore 
do most damage. In felling over dense very young growth, as in 
the case of after-fellings or in jardinago coupes, the seedlings should 
first be carofully hent away to either side, so as to form a narrow 
lane into which the tree may fall. 

Tf, in spite of every precaution, a tree falls upon another so 
that its crown gots entangled in that of the latter and cannot be 
disengaged by merely trying to pull it away, then either a log or 
two must be cut off from the bottom, or, that expedient failing, one 
or more branches of the standing tree must he sacrificed. 

AAs rule, the amount of felled material lying on the coupe atany 
timo should not exceed what may be eut up and removed within 
the next two or three days. Hence conversion should progress 
port pasau with the felling operations. 

All large coupes should be divided into sections small enough to 
ho worked by a single gang, and in each section the work must 
hegin at one ond and progress successively to the other end. On 
a slope the boundary lines between the sections should run 
straight up and down hill, and each section should run down tho 
entire length of the slope, so that no gang may endanger another 
by felling abovo it. Small drainage basins or separate sides of 1 
larger one constitute the most convenient sections, In each section 
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work must begin at the highest point, so that all the trees in the 
portions not yet operated in may aid in preventing the trees felled 
above them from slipping or rolling down. In clear fellings on 
Jevel ground, as, for instance, in coppice coupes, the trees should 
de mado to fall in the direetion opposite to that in which the work 

“is progressing, so that every portion of tho area in which the 
fellings are still to be made may be quite clear of fallen material, 
Where a constant wind blows, the work should begin on the edge 
of each section and progress against the wind. 

Trees may be felled either with some chopping instrumont alone, 
or with the saw alone, or with a chopping tool and the saw com- 
bined. Stems cut back for coppice will not admit of the use of a 
saw, which would leave a spongy absorbent surface that would 
aftorwards have to be smoothed with an axe or adzo at great 
additional expense, 

The different modes of felling will now be sketched in broad 
Hnos. 


ARrioLe 1.—FELLine azove GROUND, 


(1). Felling with chopping tools alone. 


Nothing special need bo said here regarding the cutting down 
of saplings, except that whon they are expected to coppice, their 
baso should be supported with « stout piovo of hard, knotty wood, 
in order to prevent the roots from being injured by the shock of 
tho felling axe or bill. : 

In cutting back small polos, the fall of which, owing to their 
lightness, is easily directed, it is usually found convenient to cut 
all round the stom, thus giving the butt of the detached pole the 
form of an inverted cone. 

In the case of larger stems, the fall of which it is important or 
absolutely necessary to direct, a horizontal evt should first be 
made on the side on which the tree should fall and extonding to a 
little beyond half the diametor. This depth of cut is needed to 
prevent tho bole, when the tree is beginning to fall, from splitting 
along the whole or somo portion of its length—an accident of 
frequent occurrence with unskilful workmen, Another advan- 
tage gained is that if the tree is perfoctly symmetrical, the ver- 
tical through its centre of gravity falls inside the cut, and the 
weight alone of the tree then bears it down on the side on which it 
has to fall. Evon when tho tree is over-doveloped on the opposite 
side, the deep cut helps it to be pushed or pulled over more oasily 
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in the required direction. The second cut should be made exactly 
on the opposite side and almost meet the first. The operation 
is then completed by deepening this latter until the tree falls. 
The second cut may bo mado on the samo level as the first one, s0 
that the stump of the tree is given a perfectly horizontal section, 
This mode of cutting is indispensable in felling for coppice, in | 
which caso the stool is still further dressed into the form of a fiat 
dome by sloping off the edge all round (Fig. 49). In all other 
cases there is very great advantage in 
beginning the second cut from 6 to 10 
inches higher up, according to the size of 
the tree, as all risk of the bole splitting 
upwards is thereby avoided, and the treo is 
much more easily forced to lean over to 
the side on which it is desired to make 
it fall. To still botter secure this latter object, the second cut 
should be made slightly sloping downwards, as represented in 
tho illustration below. Into such a cut wedges are easily 
driven in to force the tree to lean ovor to the opposite side. If 
the cut is wide, a billet of wood must be placed in it crosswise 
before the wedges can be inserted, The tree will fall only when 
the point y comes exactly over the point 2, the fibres merely 
separating along ay. 


Fig. 49. 


See 


Done-shaped stool. 


In making any out, the wood- 
man should never, until it is com- 
plete, allow its two surfaces to meet 
at a sharp angle, as otherwise the 
natural tondency of the axe to work 
downwards, instead of parallel to the 
upper surface, will make his work 
very difficult each time he tries to 
widen the cut at the top. 

Trees exceoding 18 inches in dia~ 
meter are often hest felled by seve- 
ral men together, Men working 

. on opposite sides should cut with 
Mode of felling large et, a hanils, otherwise tho cut 
will not bo parallel, but form the letter «. 

In making the two cuts necessary to fell a tree, a very large 
quantity of wood falls off in chips, while the wedge in which the 
bntt-end of tho felled tree terminates is of Jittle or no use as timber. 
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The quantity of wood thus lost is said by Boppe to be approxi- 
mately as follows, uecording to the size of the tree :— 


Diameter ut ase, Depth of out, Wastage, in 


in inches, tn inches. cubio fect, 

. 12 16 05 

16 12 14 

20 4 25 

24 16 42 
28—82 18—20 G4 88 
36—40 20—22 11-8—16-0 


Felling with the axe alone is thas a very wasteful method, and 
shoukl bo confined to stems having a diameter at the baso of not 
more than 12 inches. Where timber is very valrtable, the maxi- 
mum diameter may ho reduced to even 6 inches, One groat 
advantage of the axo is that with stems up to 12 inches or so in 
diameter it works much more expeditiously than any other hand 
tool. 


(2). Felling with the saw alone. 


‘The saw is made to cut continuously on one side (opposite tu 
that on which the treo is to fall) until the stem is nearly out 
through. To provent the saw from jamming, as woll as to gradually 
force the tree over, two or more strong wedges are drivon into the 
cut behind the saw. To facilitate this operation, if necessary, the 
tree may be pushed or pulled over with the usual tools. As the 
single cut extends almost to tho bark on the opposite side, unless 
the wedges are driven in skilfully, the troe is likely to fall in 
almost any direction within an angle of nearly 180°, 

The amount of kerf is so small, that for all practical purposes 
thore is absolutely no waste of wood with thesaw. The saw should 
he usod in felling all trees execeding, according to the value of the 
timber, from 6 to 12 inches in diameter, 

It is allowable to use the axe in order to round off buttresses 
and othor irregularitios. : 


(3). Felling with the saw and ave combined. 
In this case a first cut is made with an axe on the side on which 


tho troo is required to fall. This cut extends into the stem for 
only a fourth or fifth of its diameter, and its object is simply to 
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muke the work of the saw easier and to secure with certainty the 
fall of the stom in the exact direction desired. The saw-cut is 
made and opened out in the same way as when the saw alone is 
usod. 


ARTICLE 2.-—FELLING BY THE ROOTS. = 


All the main roots are laid bare with the help of picks, the 
smaller roots that come in the way being cut through with grub- 
bing axes. ‘The formor are then sevored with the axe or a curved 
saw, whichover ia moro conveniont, those being cut last which 
anchor the treo on the side opposite to that on which it is to fall. 

Tf the tree has no tap root or any other large roots penctrating 
into tho ground more or less vertically, the procedure is very simple. 
‘All the main roots are laid complotoly bare up to the point at which 
they cease to have useful dimensions. In doing this, the second- 
ary and other subordinato roots are cut through and removed with 
grubbing axes. The upper main roots, which are also the largest, 
are first severed close to the trunk with axes ora short curved saw, 
and thon ent through at the further end and torn up with grub- 
bing axes and wooden levers (poles of some hard, strong wood, from 
6 to 10 feot long and cut into the form of a wedyo at the thick end). 
‘Tho lower roots, on the contrary, are sovered first where they are 
thinnest, as they are thon more easily lifted up and broken off, Tho 
yoots on the side opposite to that on which the tree is to fall should 
‘po cut last, and from tho beginning the tree should, with the aid 
of a hook and chain or the thrust-pole, be forced gradually to lean 
over until the enormous leverago exereisod by its crown brings it 
down, tearing asunder all the smaller roots that are still holding 
it. These roots cause the tree to fall slowly, and therefore with 
much less momentum, than if it were felled above ground, and 
hence, in this system of felling, there is less occasion for reducing 
tho crown. 

If the tree has a tap toot or other roots running down more or 
loss vertically, the upper roots are cut and removed as in the 
preceding caso. When there is only a tap root, this should be cut 
into obliquely on two opposite sides, the cut on the side opposite 
to that on which the tree is to fall being deeper and the one by 
which the felling is completed. To help in deepening this cut 
as well as in bringing down the treo, a number of men should tug 
away at tho tree in the direction in which it is to fall. By alter- 
nately pulling and giving, and causing the crown to sway forwards 
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and backwards, greater effect is secured, and to prevont tho trunk 
from swaying back too far, poles, thrast under it on that side, should 
be pushed in further and furthor as the tree bends forward more 
and more, In the ease of several vertical roots, they must he cut 
through one by one, the most easily reached being attacked first, 
and the ist being cut in the same manner as tho single tap root. 

‘When a serew-juck is available, trees with only largo horizontal 
roots may be felled in the manner shown in Fig. 45. 


ARTICLE 3,—GRUNBING OUT OF STUMPS. 


. The same procedure may be adopted here as in felling a tree, 
except that the enormous leverage of the crown and trank is now 
entirely absent, and practically all the roots must be completely eut 
through. For the leverage of the upper portion of the treo must 
be substituted the action of the forest devil (Fig. 43), or of the 
stuul-wrench (Fiy. 46), ov of the screw-jack (Wig. 45), or of wind- 
lasses, derricks, or winches. 

Another way is to split and chip up the stump, converting it at 
once into firewood ; buf owing to the knottiness and crossing of 
fibres which characterise this portion of most trees, especially af 
broad-leaved species, this modo of extraction is generally extremely 
slow and can be adopted only very exceptionally. 

Lastly, blasting powdor or dynamite may bo used. The blast= 
holo is mado with a strong gimlet. It is best to bore it down- 
wards through the centre of the stump; but in case of rotten- 
ness there, it should be bored sideways along a radins, In blast- 
ing with powder, the charge will be from 2 to 5 ounces, ac- 
cording to the size and nature of tho stump, and the tamping 
should be done with clay or stiff’ loam, In tho case of dynamite 
the charge will vary from 1 to 5 ounces, from 2 to 8 ounces suffic~ 
ing, according to Guyer, for a stump from 20 to 28 inches in din 
meter, ‘The stick of dynamite is put into the hole and rammed in 
tight witha wooden rod. Above this, in close contact, is placed the 
dotonator containing the cap, to which the fuse is securely fixed. 
The rest of the blast hole is fled with clay or loam or fino sand. 
The fuso is fired with a burning pieco of tinder placed in contact, 
When powder is used, tho offect is often merely to rend the stoal 
asunder, whereas the very much more powerful dynamite usually 
blows it up into numerous small fragments. 


(Lo be continued). 
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SOME ASPECTS OF FOREST ADMINISTRATION IN © 
INDIA. 


T.—Tnhe Frsanctat Rusunrs oF THE PRESENT SYSTEM OF 
ManacemMent. 


Tne rapid increase during recent years of the surplus revenuo* 
from the forests in India is, no doubt, a most satisfactory feature, 
Without this, for instance, the development, such as it is, of tho 
Department, would, for financial reasons, have been impracticable, 
But it is a question whether we have not bocn led to lay too 
much stress on the mere increase of the surplus revenue to the 
neglect of other equally or more important fretors in a successfal 
system of forest manigement, The fact that it is sometimes 
brought forward, even by Forest Officers themselves, as sufficient 
proof of the excellence of our system of forest management, that 
proportionatoly Jess. money is being spent on the management of 
the forests in India than in other more advanced countries, and 
that to stute that the surplus revenues of his charge increased dur= 
ing the period of his management is considered the highest praise 
that can be bestowed on a retiring Forest official, shows that a 
tendency exists to exaggorate the importance of' financial results 
alone. 

It is, therefore, the duty of Forest Officers, us the responsible 
advisers of Government with regard to the management of the 
forest estates in this country, to expose the worthlessness of what 
may be called the “financial measure” of succoss when not ado- 
quately qualified. The longer the prevailing fallacy is left unchal- 
lenged the more difficult its refatation becomes, and the harder 
the task of those officers who seo the evil and wish to correct it. 
An increasing revenue appeals to the authorities as no other 
argument can, and it is much easior—and as regards the immedi- 
ate intcrosts of the individual, wuch more profitable—to swiin ~ 
with the current than against it. Z 


* This (at intervals of ten years) was as follows in— 


1867.68, ae an ow» Rs. 10,98,757 
1877-78, a » 25,009,779 
1887-88, on on ae 44,99,922 


and two year Inter, in 1889-90, with the addition of Upper Burma, the surplus 
promises to be from Rs. 65,00,000 to 70,00,000, 
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Unfortunately the greater portion of the forests in India cannot 
he exploited without undertaking works connected with the ox- 
traction of the produce, so that tho system of accounts necessarily 
in force acts as a blind in concealing the real nature of much of 
the forest expenditure that is incurred. When the gross revenue 
and expendituro are each treated as one whole, it may appear as 
if large sums were being spent on forest maintenance, whereas 
in reality the whalo of the expenditure may have heen incurred 
in connection with timber works. Such oxpenditnre is, however, 
merely an advance, which is recovered when the produce is sold, 
and no part of it can be said to be devoted to tho maintenanco 
or improvement of the forests, though somo of it may indirectly 
swell the revenue by causing an onhancement of prices at the cen- 
tres where the produce is sold. 

Although tho necounts as thoy stand chow little ornothing, a rough 
idea of the true results of cach year’s working may be gathered 
from the annual Form No. 62. The following Table has been 
compiled from this form, and shows the average annual revenue 
and expenditure during the past ten years* in India, as compared 
with that budgetted for last year in France, which country has 
been chosen as affording a fair example of the system of forest 
management in force in Burope:— 


Revenug. EXPENDITURE. 


of 


‘Yenue spent.on the Mainte- 
nance and Im} 


On wdvences for ‘Timber 

‘Total Gross Expenditure, 

Percentaze of Trae Grow fe: 
Forvsia, 


‘True Gross Revenne, 
Advance: for Tim: 
‘Works and 
tion of prod 
‘overs 


ments. 


Country. 


India, ...| 64,95,997 45,60,949) 1,10,56,886}45,60,049| 20,095,078) 46,56,627| 83 


France, | 1,21,0,000| Nil. /1,21,08,000] Nit, | 65,48,000| 08,48,000} 54 


‘For purposes of comparison a rupee has been taken as eqnivalent to 2 franca, ‘Phe 
figures for France are taken from the French Forest Budget for 1889 as published in 
the Annuaire des Eaux et Foréts for that year. 

* Not including the relatively small sums expended or received in Ajmere, 
Coorg, and Baluchistan. 

20 


w 
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Triofly stated, this table shows that whereas in France, where tho 
salaries of the officers of the superior forest staff are very much 
less than in India, over one-half of the true gross revenue (i.e., the 
value as it stood in the forest of the produce sold) is spent on the 
improvement of the forests, in India less than one-third of this trae 
gross revenue is spont for similar purposes. ; 

Tt is unfortunate that wo cannot ascertain from Form No. 62 
how much of tho expenditure incurred on the “Formation, Im- 
provement, and Protection of the Forests” is spent on “ Es- 
tablishments,” and how much on “ Works of Improvement.” In 
the detailed statements of accounts, no allowance is made, for the 
time spent by tho establishment in supervising timber and other 
works connected with the extraction and salo of the produce. It 
is, therefore, impossible to gather from them what proportion 
of the expenditure should ho eredited to tha maintenance and 
improvement of the forests, and what to timber works pure and 
simple. Neglecting, however, this element of inaccuracy, a com- 
parison between the French and English Forest Budgets for 1889— 
the former country being again taken as the representative of 
European Forest Management—shows that in France, with an 
average grose revenue (taking the rupee'as equivalent to 2 francs) 
of Rs, 2,952 por square mile, 2 sum of Rs. 870 per aquare mile, 
or 30 por cent. of the gross revenue, is spent on warks of improve- 
ment, and Rs, 727, or 24 per cent., on the salaries of the establish- 
ment. In Tadia, however, although the average gross revenue per 
square mile of land undor tho control of the Forest Department is 
only Rs, 142 (and of this sum, only Rs. 114 is, under any cir 
cumstances, real revenue, as Rs. 28 represents tho recoveries of 
advances directly made in connection with the works for the ex- 
traction of the produco sold), only Rs. 18, or 16 per cont,, is spent 
on works of forest maintonance and improvement, while Ra. 34, or 
30 per cent., is spent on ostablishments. A great part of the time 
of this, establishment is, however, employed in supervising timber 
operations, or works connected with them, and consequently a 
large portion of the pay of the establishment, probably on an 
average not less than half of the total chargo, should be debited 
io timber works and not to forest maintonance and improvement 
at all. é 

The comparison, after making this allowance, may, therefore, 
be shown in a tabular form as follows :—~ 
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nos mevency. Jaxpesvrrune run eousnnasn| & 

= be Fe 

Bal GEE a | iy 
Oountry. é & ES § | g% | Romar. 

ale a i 

& | 8s i se Shs 

iB | a Be a2 

a\3 & 23 

Re, Re, | Ke Re, Ra | Rs. Re. 
Figures 
" from Bud- 
India, | 114 28) 142 18 13 al 6) get 1888+ 
99, but area 
France, .«. /2,052 | Nil, /2,952 870 | 727 ilies for 1888. 


Taking the percentage of the real gross revenue spent as tho 
basis of comparison, the result, on the assumption, as stated 
abovo, that ono-half the time of the permanent forest establish. 
ments is devoted to suporvising timber and similar works, is as 
follows :— 


— 


PERCENTAGE OF REAL Groas REVENUD 
EXPENDED PPR SQuske Mrrz, 


coy On Establish. 

in Establish 

On works of | ments einployed 
Lope ong, | om maintenance | Total. 

improvement. | end protection, 
Indi, ss 16 16 32 
France, i 30 24 54 


The conclusion to be drawn from these statemonts is that in India 
wo aro spending far too little on the maintenance and improve. 
ment of our forests, and that an immediate reform in this direction 
is necessary. This fact ought to be fully recognized ; for, until it 
is, every Forest Officor will continue to be called upon to increase 
the surplus forest revenue from the aroa in his charge, practically 
without reference to the state of the forests or their requirements 
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The following isa snmmary of the figures on which the above 
statements are based :— 


Inpiax anp Frenon Forest Bupesrs comparep. 


India France 
Budget, Budget, 
Heading, 1888-89 (Forest | 1880 (Forest 
area, 97,386 6q. | aren, 11,528 aq. 
miles). ‘miles). 
Expenpirerg, Rs, Rs. 
Salaries of Superior Staff, ... mo 13,11,998 12,685,000 
a Subordinate Staff, ash 14,381,447 12,96,500 
‘Travelling and other allowances and con- 
tingencios, ... 5,82,046 3,41,000 
Forest Instruction, taeluding salaries of 
Professors, ... 32,961 77,000 


Works of forost improvement (including, 
in Indie, half charges for Live-Btock 
and Stores),... 18,02,122 | 38,68,500 

Advances made for ‘Timber Works (ins 
elnding remaining half charges for 
Live-Stock and Stores), ... we | 27,51,149 Nil. 


Total Estimated Expendituro,... | 79,12,628 | 65,48,000 


Ravenug. 


Not valne, standing in the forest, of pro- 


dnee aala, oak + | 1,11,43,410 | 1,21,03,000 
Tecovories of advances made in connec- 
tion with works for the oxtraction, &o., 
of the produce, i vs | 27,61,149 Nil. 
Total Estimated Revenne,.., | 1,88,94,559 | 1,21,03,000 


Note-—In compiling the above statement, the rapes has been taken as equal 
to two franes, It should also be noted that the foregoing statoment of the 
French rovenue doos not include the contribution paid by the communes in 
France for the sorvioos of the Forest Officers employed in supervising the man- 
agement of the Communal Forests, the proceeds from which aro not entered in 
the Forest Budget. Nor doos tho expenditure include the eum (probably about 
Res, 50,000) spent on the Central Office of control at Paris, which ia charged to 
the Department of Agriculture, These additions, if made, would mako the come 
parigon #till more unfayourabfe for India, 
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In order that the officers of the Forest Service in India may be 
able to manage the forests in their chargo as efficiently as the 
Stato forosta in Huropean countries are managed by similar Do- 
partments—and this is what the Indian Forest Department aims at 
doing even at present—it is necessary that they should be numeri- 
cally as strong, relatively to the work to be done, as experience: 
has shown to be necessary in Europe. As the revenue per unit 
of area from our Indian forests is, we have seen, hardly one- 
twentieth what the French forests yield, we may assume that, 
to some extent at least, the work connected with the management 
of forests in India, in their present undeveloped state, is propor- 
tionately less. But, allowing for this, it is indispensable, for 
financial reasons, if as strong » staff relatively to the work to be 
done is to he employed, that the average pay of the Indian forest 
staff should not be at any rate higher than the average pay of the 
staff of European Forest Departments. 

As, however, Forest Officers of the superior grades, possessing 
the amount of administrative ability and professional skill that is 
required to control and direct forest managemont, cost in India 
about three times as much as in Europe, it is necessary, if the 
average pay is not to be highor than in Burope, that the India 
staff should consist of as few such officers as is possible, and 
should inthe main be composed of Natives of the country drawing 
Jess pay than officers charged with similar duties in Europe. 

This is a mere matter of arithmetic, but nevertheless, up to the 
present, it has not been sufficiently recognized, or at any rate has 
not been acted on. 

The difference between the average cost of the Forest Staff in 
India and the cost of similar staffs in Europe, even after making 
every allowance for the lesser intensity of the forest working in 
India, is onormous, 

According to the last “ Annuaire des Eaue et Fortta,” tho 
officers on the active list in the French Sorvico budgetted for in 
1889 were as follows :— 


82 Conservators, at 8,000 to 12,000 francs ayeareach, 290,500 

418 Tnepecteurs, at 8,000 to 6,000 franes, es 1,693,000 

800 Gardes Généranz, at 1,500 to 2,600 francs, .. 598,182 
Total 750 Officers in charge of forest area, costing franes, 2,581,632 
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Thoro wore, bosides, 8 Inspectors-Goneral on an average pay of 
about 15,000 frances a year; 2 Conservators on 12,000 francs, 
each acting as Directors of Forest Schools ; and 12 Deputies acting 
as Professors on about 5,000 francs each: also some 81 officers 
whoso services had been lent to othor departments or to foreign 
Governments, &e., whose pay was not budgetted for, 

In Hungary there are 505 officers of the superior servico 

vemployed on tho management of the State forests at a cost of 
£93,550 a yenr, or, say, Rs. 1,80,00,000 a year.” 

‘The average pay of each officer of the superior Forest Staff (I 
am alluding only to the Superior Service in this Note} in Franco, 
therefore, amounts to only about Rs. 1,700 or Rs. 1,800 2 yoar. 

In Hungary, which, in view of the fact that a Forest Department 
was only started there somo ten yedrs ago, may be taken, as com- 
pared with France, as the opposito pole of Enropean forest 
organization, the average annual cost of each officer of the superior 
Forest Staff is about Rs. 2,600. 

In India, however, the present sanctioned scale of the superior 
or controlling Forest Staff is :— 


1 Tnspector-General, costing, say, ... Rs, 27,000 a year, 
18 Conservators, none yy 261,960 ,, 
102 Deputy Coneervators,,, 4, +», 888,188, 
64 Asst. Conservator, , =, «2,986,124, 
185 Officers, » ow R8.14,28,972,, 


So that the average cost of each officer comes to, in round num- 
hors, Rs, 7,700 a year. 

As regards the size of tho charges held hy Forest Officers 
in India as compared with thoso held by officers of similar rank 
in Buropean countries, these are fifteon or twenty times as largo 
in India, Tho forest area in France under the control of the Forest 
Department, necording to the latest returns (vide Annuaire), is 
4,128 square miles of State forests (Fords Domaniales}, and 7,400 
square milos of Communal forests (Foréts Communales et d’ Etablis- 
sements publics), which are managed by the State Department, but 
of which the revenues belong to the Communes, In India the area 
under tho control of the Forest Departmont at the end of March, 
1888, amounted to 79,710 square miles of “reserved ” and “pro 
tected” forests, and 17,676 square miles of “unclassed ” State 


* Fide Colonel Bailey's pamphlet, “ Forestry in Hungary,” page 16. 
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forosts ; in all 97,386 square miles. There are in France 32 con- 
sorvators’ circles and 195 divisions (inspections and “chefferies” of 
minor divisions) ; and including the Directors of Forest Schools, 
Inspectors-General of Forests, officers lent to other Departments, 
&e., &o., but not officers on the Unattached List, there are in all 
798 officers on the Active List. 

In India there are 18 conservators’ circles, about 98 divisional 
charges, and in all 185 officers in the controlling staff. Tho 
comparison between France and India is, therefore, as follows :— 


India. France, 
Avoraga area in square miles of each Conser- 


vator’s charge, ne io 5,410 860 
Avorage area in square miles of each Divisional 

Officer’s chargo, a oor we 90459 
Average area in square miles per member of 

superior staff, a oe 587014 


Ié is evident, thorefore, that the Indian Staff must he increased 
80 as to como somewhat nearer what European experience shows 
to bo nocossary, and that, in viow of the high cost of European 
service and the miserable yield from the forests, the additional 
Staff employed must be from Natives of the country. Wa may 
in fact conclude that eventually it will be necessary to place all 
Forest Divisions in charge of Natives of India trained at an Indian 
Forest School, and to limit the employment of the more expensive 
European officers (except during somo years while learning their 
work) to the highor dutios of inspection and control work only. 

Under such a system there would be, we may suppose, one 
Chief Forest Officer (who might ho called Conservator or Provin- 
cial Inspoctor-General, the latter by preference) under each local 
Government or Administration. As it is ossontial that each local 
Government should have a single Forest Advisor in a position 
in which he can be useful, this officer might, with advantage, 
be Joint Secretary, as similar officers are in the Public Works 
Department. The Chief Forest Officer, wo may assume, would bo 
assisted by Deputy Inspoctors-General (or Deputy Conservators, if 
it was preferred to adhore to the old names, but those officers would 

_be relieved of their present executive work), whose duty it would 
be to increase what wo may call the “inspecting power” of the 
Chiof Forest Officer, enforce the forost policy of the Local Govern- 
ment, and generally control tho District or Divisional Officers and 
seo that tho forests were boing properly worked. These officers 
woull uf course be exclusively European trained men, and with 
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the Chief Forest Officer would constitute the upper or Controlling 
Staff of the Department. 

Tho Divisional or District Forest Officers would, as already 
stated, be Natives of India trained at an Indian Forest School. 
Their pay should be sufficiontly good* to altract, to the servic 
educated men of the stamp that is required, but would naturally 
be very much lower than what is required to secure the sorvices 
of qualified Europeans. ‘They would he recrnited fram the 
ranks of tho Ranger class, who would necessarily be trained 
foresters, and to whom the former would bear the same relation 
as Conservators at present bear to Deputy and Assistant Conser- 
vators. 

A rough ostimate may, even at present, be made of the Staff 
that would be required to manago the forests of India in the 
manner in which Muropean foresta are managed woro this staff 
compose! as here gketched out, 

Wo may assume that the demarcated or reserved area undor the 
control of the Forest Department will before long reach the total of, 

“ say, 100,000 square miles, and that it will be found that, on an aver- 
age for tho wholo of India, one officer of the Ranger class (when 
tho prospects of that class have been sufficiently improved to 
attract good mon, in the number’ that is required, to the service) 
is competent to take entire executive charge of a forest area of, say, 
40 square miles, This, it is true, is a vory much larger area than 
is held charge of by a “ Garde-Goneral” in France. But the aver- 
ago yield per unit of area from the forests in Indiais as yot, as we 
have seen, very much less than in Franco, and we may assume that 
the work connected with the management of the area is also to some 
extent proportionally less. Besides, this is an average and includes 


* Note.—The pay of a Conservator of Forosts in France, like that of all 
officials in that country, would not bo considered vory high even by Natives of 
this country in these days, 'Tl:e position of Conservator is seldom attained before 
‘30 years’ of vervice in the Department, yet the pay only averages about Rs. 450 
amonth, A “Garde-General,”” who has the samo social position and, as a rule, 
higher professional training and general education than an Assistant Conservator 
of Forests in India, gets on leaving the Forest School about Ra. 60a month. The 
cost of living of such officers in France is out of all comparison higher than the 
cost of living in India for a Native of the country of the same social position. 
‘The genoval tendency is to overpay Natives of this country when employed on 
higher posts. But the Forest Departmout boing, of all others, the least popular 
with educated Natives, cannot afford to set: the example of regulating the pay 
of ita higher Native subordinates according to their necessary expenses. It must 


pay higher than other Departments in order to get the same class of men, 
2x 


356 SOMB ASPECTS OF FOREST ADMINISTRATION IN INDIA. 


Provinees containing vast areas of practically unworked forests. 
We may assume that the Chiof Forest Officor under each local 
Government or Administration would, on an average for all India, 
require, including officers on special duty or on leave, &e., the 
assistance of about ton Deputies: also that each Deputy would on 
an average control five Divisional or District Officers, who would 
of course be in chargo of very much smaller and compact charges 
than aro held by Divisional Officers at prosent. 

Tho Staff so composed, assuming that in view of tho importance 
of forest work in India the average pay of all classes is improved, 
would be somewhat as follows :— J 


€ $4 3 
Sy < ag 28 8 
63 23/69 a 
ia : Eee | gas 
Sa Title, Bas | eg2 EI 
be Be 5 # 
as ese |25° Z 
z £38 <2 & 
8 
: Saare| pe | Re, 
10 | Chicf Forest Officers or Provincial 
Inspectors-General, +» |10,000) 1,800} 1,92,000 
100 | Deputy Conservators, +» | 1,000} 900) 10,80,000 
500 | Divisional or District Forest Ofi- 
cers, i 200] 800) 18,00,000 
2,600 | Range or Executive Forest Offi- 
cers, ae 40} 100) 80,00,000 
8,110 | Officers of Superior Service, .. 32) 164] 60,72,000 


—_—_— 


Note—The first two classes would constitute the Imperial or nppor controlling 
ataff, and the Inst two classes the Provincial or lower controlling staff. ‘The former 
would be entirely recruited in England, and tho latter in India from the Forest 
Schools, Officers of the lower controlling staff would uot be eligible for promotion 
to the upper, but officers of the latter would, on joining the Department, be employed 
on the duties of officers of the Lower Control Department, Officers of the lower con 
trolling staff would be entirely recrntted from: the Ranger class, the lower grado of 
which they would enter on leaving their Forest School. ‘The 500 Divisional Officers 
here given would iuclade the 60 or 60 Assistant Conservators that wonld, as at present, 
be required to recruit the superior ataff. 5 
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This scheme compares as follows with thoso at present in existence 
in India and in France :-— 


ga (#2 |f25|8, 
sof |Sag (E28 | 2a 
Country. EES [sou bE BS Remarks, 
gh gfe) a4 | ei 
224/25 eile 
£8 23 | Eke | Be 
There are in addition 
Square} No, {Samare| pq | to the 185 gaxetted 


miles, miles, officers in the sere 
viee, asalrendy given, 
9,672, 60 Sub-Assiatents 
pO74) and 243 Rangera at 
present omployed in 
nil Tain, Te ia, ate 

ia (fnture «+ [100,000] 8,120) 82) 2,959] sumed, that the Rane 
India (future), 2 i gers of the fatare 
would be of a better 
class and fit to be in« 
France, a es | 12,528) 798) 14/ 1,750) cluded in the superior 

services. 

— 


India (present), .. | 97,886] 4841 


i 
S 


Tt may seom at first sight wild and chimartcal even to contem- 
plate such an increase to the existing establishmont within a mea- 
surable distance of time, It is, however, quite certain that some 
such scheme—of which the essential features are the employment 
of Natives of India in vastly increased numbers, and with improved 
prospects, in the higher executive posts, while Buropoans would be 
“employed on the more important duties of inspection and control 
only—must, before long, be adopted. Wo cannot manage tho 
forests of India in the same way as tho Stato forests in Europe 
are managed, with a Staff of one executive officer on an aver- 
age to every 200 square miles. It is equally certain that for- 
ests yielding only a few annas an acre, such as we find in India, 
cannot afford to pay for an adequate staff of Europeans at Indian 
rates of pay. Such exotics are too oxpensive for every-day use, 
except as Controlling Officers in the highest positions of the ser 
vice ; and, whether good or bad, if we are to employ a sufficient 
Staff to manage the State forests ar to work these on any other 
than timber contractors’ methods, the officers in immediate control 
of the forests, as Divisional and Rango officers, must eventually 
all be Natives of the country, who can live on very much smaller 
salaries than Europeans can. 

The unnual gross revonuo from the forests of India already 
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approaches one hundred and fifty lakhs of rupees. This, accord- 
ing to Huropean ideas of forest management, would justify an 
annual expenditure on establishments of some fifty lakhs, of which 
about one-half, or twenty-five lakhs, ought to be devoted to the 
payment of tho salaries of the officers of superior service, instead 
of the thirteon odd lakhs at present expended. 

But it must be remembered that the revenue has doubled in the 
course of the past ten years, und with an adequato ostablishment 
there ig no reason why this should not be repeated in the next ten 
years. Witha gross annual revenue of three hundred lakhs, it 
would be justifiable to spend a hundred lakhs on establishments, 
which sum would very nearly enablo a staff of the strength indi- 
cated to be employed. The adoption of such a scheme in the 
immodiate future is, therefore, quite within the bounds of possi~ 
bility, 

In any case, without increased expenditure and increased estab- 
lishments, and an organization more in conformity with the re- 
quirements than exists at present, the forests of India cannot be 
managed as the State forests in European countries are managed ; 
that is to say, pormanently maintained in their highest state of 
productiveness. 


W. E. D’Arcy. 


Tax ALOE AND ITs vsEs.—A few years ago the discovery was re- 

ported in these columns of the singular property which the juice of 
the Mexican Agave plant has of half-digesting meat, or of convert-" 
ing it into peptone, and it was pointed out at the time how valu- 

able, from a commerciul point of view, would be this cheap and 

cleanly method of peptonizing, compared to the ordinary methods 

of extracting the peptonizing ferment from the stomachs of pigs 

and other animals, The discoverer, M. Marcano, announces that 

the method hay been in industrial use in Venezuela by pharma- 

cists for three years, during which it has worked perfectly. He 

finds now that if the crushed tissue of the leaves is added, as well 
as the juice, the whole process can be completed at blood heat in 

six hours, instead of 36, ag it takes with the juice alone. The dis- 

covery is a very singular one, and one which ought to have received 

more attention from physiologists and physicians than it has so 

far, It is quite remarkable that the cells of the clumsy Moxican 

plant should be able to perform so casily the most important 

function of the human stomach.— Australasian. 
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A NOTE REGARDING CERTAIN INDIAN TANNING 
MATERIALS. 


(Continued from page 320). 
TERMINALIA—MYROBALANS. 


Tue above brief allusion to myrobalans suggests the desirability 
of re-publishing in this place a passage from the Report issued at 
the close of the Tanning Conference held at the late Exhibition :— 

“The gentlemen present were able to recognize and give the 
trade names for most of the forms exhibited. They pointed out 
that Zerminalia Chebula must never be round or spongy in texture, 
Tho good qualities were known in tho trade to bo oval and pointed, 
and on section, of a pale greenish-yellow colour, and solid in 
structure. This oblong and pointed form was thought to be the 
product of a separate species, but Dr. Watt explained that, in 
his opinion, it was only the young or unripe fruit of T. Che- 
bula.* 

“Mr. Evans kindly promised to furnish samples of the various 
commercial qualities, in order that thoso might be communicated 
to India, in the hopo of an effort being made to disseminate a 
knowlodge of what constitutes good and bad qualities. It seoms 
important, if the view was correct, that the oval and hard forms 
were but young fruits, that this fact should be published in India 
as widely as possible, ‘The so-called Jubbulpur form of myrobalans 
was viowed as superior ; and Mr, Evans picked out spocimens of 
what he regarded az tho bost quality shown, in order to compare 
these with myrobalans procured in London. Dr. Watt explained 
that it was one of the numorous unaccountable eccentricitios of 
trade that, while thousands of square miles of the central table- 


The ripe fruit is also “ oblong and pointed.” May it not be that, the 
“round” myrobulan, “spongy in texture,” is the fruit of 7: belerica ?—[Pp.] 
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Jand of India were covered with the myrobalan treo, the trade 
reports published by tho Government of India revealed the fact 
that the Indian market was largely met by Ceylon, A gentleman 
offered what seemed a probable explanation*—the restrictions im- 
posed by Forest Conservanoy—restrictions which, he contended, in 
some instances sacrifice the minor forest products of India in the 
interests of timber. I+ was hinted that this stato of affairs had 
two evil effects, viz., it retarded the developmont of numerous in~ 
dustries throughout the empire, and it was an open question whe- 
thor the minor products were not, after all, more valuable in them- 
selves than the timber, Two samples of galls found upon the 
myrobalan trees were placed on the tables. That from 7. Chebula 
was stated to be hopeful, but the very plentiful gall from ‘T. tomen- 
tosa, obtained from the Revorend A. Campboll, in Chutia Nagpur, 
was, after it had been submitted to chemical examination, pro- 
nounced valueless. 

“A number of other tanning materials were examined, but 
none scemed to afford sufficient interest to deserve special men- 
tion. 

“At the closo of the examination of tanning matorials, the 
gentlemen adjourned to Dr. Watt’s office, in order to discuss what 
action seemed desirable in the interests of the Indian tanning 
industry. 

“Ty, was urged that it was essentially necessary to have the 
better qualities of tanning materials carefully analysed ; and two 
gentlemen very kindly undertook to do this independently of each 
other, if they were supplied with samples. They agreed to 
communicate to the Government tho results of their examina- 
tions. 

“When asked what might be recommended to Government, it 
was stated that the only thing that could be done was to experiment 
with the production of extracts or half-stuffs, so as to overcome the 
heavy charges of transport and freight.” 

For tho Indian use of Myrobalans, see Captain J. Stewart's 
remarks, p. 107. 


Crewioat, Examination or Myropaans. 
One of the gentlemen who promised to furnish analysis of myro- 


balans—Dr. B. H. Paul—has since communicated his results. He 
took uway with him seven samples, one of the fruits or myrobalans 


* This gentleman’s imagination was stronger than his sense of fact.—[Ep.] 
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of Terminalia Arjuna ; two of those of 7. belerica s three of those 
of the true myrobalane, ez, T. Chebula; and one of those of 
T. tomentosa. The following are his results :— 


No. 1L— 1) Arjuna, .. 1°88 per cent. of gallo-tannic acid. 


No. 4.—7. belerica, 4 5°03, ” n 
No. 5. a we 670 yy a ” 
No.2—T. Chebula, ... 8282, » ” 
Noa— 4 w ll, a ” 
No. 6.-— ” oy 2681, ” ” 
No. 1—T. tomentosa, . 597 4, i » 


These resulis reveal ono or two very important points, Lt would 
be hopeless in the future to take T. Arjuna into consideration as a 
tanning material. 7. belerica and 7’. tomentosa are about equal in 
value ; but each contains only one-fifth of the tanning principle of 
tho chobulic or truo myrobalan. (Compare, however, with the 
further remarks regarding Professor Hommel’s analysis, p. 89.) 
But of the three samples of true myrobalans furnished to Dr. 
Paul, one contained only about the same proportion of gallo-tan- 
nic acid as is usually found in the beleric myrobalan.* The writer 
gave the above samples to Dr. Paul personally ; and, together with 
the report, received back one fruit, with its number written on it. 
The record of despatch of samples agreed with the return ; so that 
no room for doubt remained as to the botanical identification being 
correct. Moreover, those present at the Conference condemned 
the sample No. 3 as a vory inferior quality of tho true myrobalan. 
Others received corresponding samples, and their reports, had 
they been received, would have been most valuable as placing 
this matter beyond the possibility of doubt. Dr. Paul’s analysis, 
however, of Nos. 2, 3, and 6 so completely confirm the observations 
and valuations mado by the experts present at the Conference, that 
tho theory then advanced regarding the superior quality of the 
oblong-pointed and solid fruits, as compared with the round in- 
flated ones, will most probably be found correct, viz., that the 
myrobalans picked off the same individual tree during differ- 
ent stages of their growth will be found to have a varying com- 
position of from 6 to 80 per cent. of gallo-tannic acid, And 
this Uwory is supported by a volume of evidence in the history of 
all fruits, and particularly by Professor Hummel’s observation (see 


* May not this frait have been one of the round spongy-textured kind; in 
other worda, a beleric myrobalan ?—[Ep. J 
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a further paragraph, p. 91, p. 93), that the tannic principle resides 
chiefly in the outer pulp of the myrobalan. The transformation 
from the bitter unripe apple to the ripe, sweetly-flavoured fruit, is 
sc well known as to scarcely require montion. This being so, 
it would seem desirable to institute a thorough enquiry into the 
subject of theso valuable tanning materials which would have 
two objects in view—(a) to delermino the exact age in each local- 
ity when the maximum amount of tannie acid was present, and 
(8) the properties and value of the fruits of one district as compar- 
ed with those of another. In a country with so many different 
climatic features and such widely diversified peculiarities of soil 
as India, it noither follows that tho fruits wiil reach their per- 
foction at the same time, nor that different climates and soils 
will even, when this point has been determined, produce fruits 
of oqual merit. Were thase questions detormined, it would ba 
possible for Government to encourage, with reasonable hope of 
auccoss, the development of a large myrobulan trade, and for 
merchants to depend upon a good supply of suporior fruits. As 
matters stand, no dependence can be put on the supply or the 
quality of Indian myrobalans.. In the trado a form of the true 
myrobalan is known as the Jubbulpur myrobalan, and this may 
literally bo grown at SJubbulpur, or may be but a form or condi- 
tion of maturity first sont to Hurope from that distriet—that quality 
continuing to bear the name in spite of the fact that it may be 
obtained from many other localities. So very much superior are 
those oblong-pointed solid and pale green fruits to the large round- 
ed samples, that several of the experts seemed to feel burt that 
their belief should be questioned thut these were not the fruits of a 
differont species. 

As stated above, selections of tanning materials were also fur- 
nished to Professor J. J. Hummel, Director of the Dyeing 
Department of the Yorkshire College, Leeds, and to Dr, Edmund 
Knecht, Professor of Chemistry and Dyeing at the Bradford 
Technical College. Professor Hummel has furnished the report 
helow on certain of the tans supplied to him, which, besides giving 
the analysis of some materials that havo ngt hitherto been subjected 
to chemical tests, contains many valuable and practical sugges- 
tions, In the concluding table of his Report will be found the 
analysis, together with a comparison in point of composition and 
prico of the Indian tans with four standard tans at present sold in 
the English market. It will be observed that No. 2 was a sample 
of Terminalia Chebula (similar to that furnished as No. 2 in Dr. 
Paul's set) ; No. 5 waa T° belerica, which gave the remarkable yield 
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of 17-4 per cent. of tannic acid ; and No. 11, . comentosa. Con- 
signments of most of the myrobalans were received from a great 
many districts in India ; and it is strikingly corroborative of what 
has alroady been said regarding the necessity of a thorough in- 
vestigation into the effects of climate, soil, and age of fruit, that, 
while Dr. Paul’s sample of 1. Lelerica gave only 5:03 per cent. 
Professor Hummel’s yielded 17-4 per cent. of tannic acid. On the 
other hand, the Professor's sample of 7. tomentosa aiforded a little 
less tannic acid than that obtained by Dr. Paul. It therefore 
seems conclusive that Dr. Paul’s sample of 7. éelerica was either 
obtained from a district where the species does not produce 4 good 
quality of fruit, or that the examples analysed by him were in a 
different stage of maturity from those examined by the Professor. 
So oxtremely satislactory, however, are the results of these chemi- 
eal tests of the Indian myrobalans, that it is difficult to dismiss 
the anbject. ‘The eminently practical nature of Profossor Hummoel’s 
brief report affords commercial mon tho means of judging to what 
extent India might enter into competition with Coylon and the 
other countries from which Europe draws its supplies instead of 
annually importing large quantities to moet its own market, Pro- 
fossor I{ummel’s remark regarding the prejudices of the tanning 
trade is important to India. He says: “Ln making the compari- 
son, the first difficulty met with is that in respect of the tannic 
mattors in use, the price and percentage of tannic acid bear no 
relationship whatever to each other.” The prejudice in favour of 
certain articlos, or for a peculiar colour of a material in opposition 
to chemical tests, is remarkable. But there is no doubt that this 
is rapidly disappearing ; and when it is known that independent 
professional opinions have becn given regarding an accidental 
series of consignments of Indian myrobalans, tho one yielding 82°83 
per cent, and the athar 81-0 per cent. as compared with 195 per 
cont, for the myrobalans met with in Huropean trade, an in- 
ereased demand will sct in for Indian tans that will stimulate 
tho investigation indicated in this note and lead to valuable re- 
sults—results calculated to benefit the inhabitants of large tracts 
of this country that now stand greatly in need of some additional 
source of reyenue. 

But wo must allow Professor Hummel’s report to speak for 
itself :— Herewith I serid you the results of the analysis of the 
various Indian tannin matters, also of somo tannin matters at 
present used here by dycrs and tanners, in order that you may have 
an idea of the value of the former. In making the comparison, 
the first difficulty met with is that, in respect of the tannin matters in 

2y 
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use, the price and the percentage of tannic acid bear no relationship 
whatever to each other. Why this is vo, 1 am unuble satis 
factorily to explain ; but I imagine that it partly arises from the 
fact that dyers and tanners do not, as a rule, test their tannin 
matters, and aro frequently guided in their choice by prejudices, 
and then the price is regulated by the demand and the supply. 
You will notice, for oxample, that ground Sumach is the most 
expensive tannin matter ; and I believe it is so, not because of its 
intrinsic merits, but becauso it is the oldest tannin matter used ; 
and the dyera, being very conservative, cling to its use, and are 
even willing to pay tho higher price demanded to satisfy their 
whim. The supply of Swnach from the usual sources is Jimited ; 
the demand through the conservatism of the dyers is large, and so 
the price is high. 

“Tf decoctions only were used, the divi-divi would be the 
cheapest and hest tannin matter to use, and divi-divi extract is 
indeod used in moderate quantity. As a rule, however, dyers and 
tanners prefer to make their own decoctions with the ground 
tannin matter, introdneing the toxtilo fabrics or skins into tho 
muddy liquid, For this mode of working the dark outer ekin of 
the diviedivi pod is objectionable, since it attaches itself to the 
fabric, &e., in minute particles and causes spots or stains, My 
results accord entirely with those given in Crooke’s Hand-book of 
Dyeing and Calico-printing, see p. 500. 

“Ground myrobalans are becoming more and more a favourite 
tannin matter ; and since it combines practioally every desirable 
excellence, I recommend you to adopt it as the standard for com- 
parison, You may consider then that tho figures in the last 
column (ander the head of ground myrobalans) represent the 
present market values of the various Indian tannin matters. In 
the ease, however, of those whose decoctions possess a deep roddish 
color, the price would on that account have to be somewhat lower 
still. 

“ On examining the list, it hecomes evident that the best Indian 
annin matters are already in the market, with the exception of 
Woodfordia floribunda ; and even this has the drawback of giving 
deeply colored decoctions. 


(To be continued). 
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IL.—Formstry mx AUSTRALIA, 


Ausrnanasia includes nine British Colonies, of which five (New 
South Wules, Victoria, Queensland, South Australia, and Western 
Australia) form the mainland, or Australia proper. 
New Zoaland, and the Fiji group form separate islands, and New 
Guinea part of one. 

The Australian main land lies between the 10th and 89th degrees 
of southern latitude, so that nearly half of it is comprised within the 


tropies. 


‘Tasmania, 


‘Tasmania is situated between the 41st and 44th, and New 


Zealand between tho 34th and 47th degrees of southern latitude. 
Tho population and aroas of the seven principal Colonies at the 
end of 1888 are shown by the Statistical Abstract to have been as 


follows:— 
Colony: square Mies. 
Now South Walos, «.- + 811,098 
Victoria, «+ 87,884 
Queensland, 668,497 
South Austratia, we 908,690 
Weatern Australia, . 1,060,000 


Total Australia, ... 8,081,169 


Tasmania, «.. 
New Zealand, 


RS ve 26,215 
a ve 104,458 
Grand Total, ... 8,161,842 


Population, 
Square 
Total. Mile. 
1,085,789 8 
1,090,869 18 
887,463 “6 
818,808 +t 
42,187 +04 
2,924,516 1 
146,189 6 
607,880 6 
3,678,085 1" 


These figures show that the area is about three times that of 
British India, while the population amounts to about one-sixtieth, 


* Exclusive of Aborigines. 
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honce the density of population is only about one two-hundredth 
part of that of India, On the other hand, Australia is inhabited by 
tho British race. Here, then, we have to do with entirely different 
conditions. 

The topography of the Australian Continent may be shortly 
indicated as followa:—The contre forms a plain consisting of a 
concave table composed principally of sandstone, and extending 
over an area of about ono and a half millions of square miles. This 
plain is surrounded by higher ground along the coast. Along 
jts southern margin walls of sandstone cliffs extend a great part 
of the sca coast; on the eust, south-east, west, and parts of 
tho north it is bordered by terraced ramparts of mountains rising 
to 3,000 feet on the west coast and ta 7,000 on the east coast. 
Along tho latter a succession of mountain ranges occurs, from 
Portland, in Victoria, to Cape York, in the oxtreme north. These 
cordilleras are culled in different parte the Australian Grampians, 
the Australian Alps, the Blue Mountains, the Liverpool Range, 
&e, Their average height has been estimated at 1,500 feet above 
the sea. The rivers which flow from these ranges towards the east 
havo but short courses: those flowing towards the west or south- 
west have long courses. The Murray River, for instance, has a 
length of some 1,300 milos, draining, with its tributaries, an area 
of about half a million of square miles, and finding its way into 
Encounter Bay, in South Australia. 

The causes which detormino the climate of Australia are ro- 
markable in many ways. In the first place, the northern parts 
of the country are situated in a tropical and the sonthern parts 
in a temperate latitude. Secondly, between the two stretches the 
enormons central plain, which is girded by hill ranges in most of 
the coast districts, The central plain is daily heated in summer to 
a very high degree, the air expands, is lifted, and flows away on 
all sides, causing an indraught of moist sea air, This is forced to 
rise on reaching the bigh coast lands, which it moistens in various 
degrees. Owing, however, to the grefit distance from the shore to 
the centro of the country, the latter profits only at irregular inter- 
vals by this, because tho indranght is regularly stopped by the 
nightly radiation of the heat absorbed during the day, or the 
clouds are onco more converted into vapour owing to the high 
temperature of the air. Such is the heat in the interior daring 
the summer that the air, if it moves at all, feels like a furnace 
last. Somotimes, however, sufficient masses of clouds succeed in 
passing over the coast ranges, and, in such cases, floods of rain fall 
upon the inland country. Tho distribution of the rain differs 
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considerably. The north coast has the advantage that the air 
drawn in from that side comes from the equatorial regions, the 
great reservoir of moisture. Then the hills on the cast coast are 
comparatively high, those on the west coast are lower, and along a 
portion of the south there are no mountain ranges at all, Thus 
it happens that the rainfall at the head of Spencer’s Gulf is only 6 
to 8 inches; at Adelaide, 20; Melbourne, 26; Portland, 32; 
Sydney, 48; Newcastle, 44; Brisbane, 49; and at Rockingham 
Bay something like 90. Perth, again, has a rainfall of 33 inches. 
Tn every part, however, the rainfall decreases rapidly in passing 
inland, so that comparatively little falls on the inner slopes of the 
coast ranges. 

The temperature depends on the situation and the rainfall, 
The northern part of the continent is tropical. Brisbane has a 
mean annual tomperature of 69° Fahr., Sydney 68°, Melbourne 
57°, Adelaide 65°, and Perth 64°, Tbe mean temperature in the 
interior is much higher than along the shore ; it is suid to rise as 
high as 130° in the shade during summer. 

I am not in a position to show in detail in how far Australia 
requires forests on account of their indirect effects ; but, guided by 
a general review of the topography and climate, so far as they are 
known, I should say that the mainland, at any rate, should not be 
without forests. This view, I find, is shared by local authorities 
on such questions, Amongst others, Mr. John Ednio Brown, the 
Conservator of Forests in South Australia, in his treatise on 
“Tree Culturo in South Australia,” urged the importance of 
extensive forests, on account of their action in giving shelter to 
adjoining fields against hot or raw winds, the improvement of tho 
soil in consequence of the formation of humus, reduction of evapo- 
ration from the soil, prevention, or, at any rate, reduction of 
destructive floods, augmentation and equalisation of rainfall, im- 
provement of arid tracts, increase of the humidity of the climate, 
improvement of the landseape, and in many cases of tho healthi- 
ness of cortain tracts. Whether the increase in the total rainfall 
will bo considerable, or oven appreciable, may be doubtful, but in 
most other respects I have no doubt that a cortain forest arca, 
suitably distributed, would benoficially affect the country, 

As regards the direct effects of forests, a strong case can be 
made out. The population of the continent is a’ yet small, being 
one per square mile, and yet the imports of timber have already 
assumed considerable proportions, as will be seen from the sub- 
joined data, which have been taken from the Statistical Abstracts 
for the years 1884-88 : — 
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‘ 2 
New South Wales, annual imports, 446,943 
Victoria, ... ni oe 968,946 
South Australia, ... oo ae 160,015 


Total imports, ... 1,578,904 


Queensland, annual exports, .. ne 19,285 
Westorn Australia, say, a ag 78,000* 
‘Total exports, ... 90,285 

Net imports, ... 1,485,669 


On the whole, then, the net imports into Australia amounted to 
roughly, one and a half million pounds sterling a year. 

Only Now South Wales has, it appears, extensive coal fields 
which supply the Colony, and from which certain quantities of 
coal ure exported to other parts of Australia and elsewhere. That 
coal, however, can only reach the localities which are within an 
ensy distance of water and railway carriage, whilo all the rest of 
the country must rely now, and for many years te come, on fuel 


produced in the locality whore it is wanted. 
Under these circumstances, it may woll be asked, how will 


maiters stand some years hence, when the population has further 
increased? The increase, not only in population, but in the 
number of cattle, in cultivation, railway and telegraph lines, has 
boen quite marvellous of late years, as the following data will 


show :— 
Devenornent of AusTuatia pURING 15 yEaRs. 


Womber Number [uerense per cent, 
A in 1874. in 1888, during 16 years. 
Population (approximate), . 1,800,000" — 2,925,000 62 
Horses, s+ ” - 754,000 1,268,000 68 
Hored Cattle, ... » 5,658,000 8,134,000 44 
Sheep, sve ve 48,097,000 79,575,000 | 65 
Miles, Miles. 
Railways, tn oo 1,527 8,292 443 
‘Telegraph Lines, oe 15,830 82,521 112 
Land under wheat, barley, Acros, Acres, 
oats, maize, ita} 1,779,000 4,184,000 188 
and the vine, wwe 


‘An important question is whether the inorease is likely to con- 
confess that I find considerable difficulty in answoring it, 


tinue. 


* This is the figure for the your 1886 only. 
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being personally unacquainted with the country. From the ‘in- 
formation at my disposal, especially that which Mr. Robert Barr 
Smith has kindly furnished to me, I caleulate that in 1888 not more 
than one-third of tho total area, or, say, 1,000,000 square miles, 
was put to profitable use, so that two-thirds, or about 2,000,000 
remained available. The former, no doubt, includes most of the 
districts on the east, south, and west coasts, leaving tho greater part 
of the dry interior and of the north-coast districts for further ex- 
tension ; hence it would appear that the increase of sheep cannot 
go on much longer at tho samo rate as hithorto. There is, how- 
ever, no reason why it should not continue for many years to como 
at a somewhat slower rate than of late years. The area under cul- 
tivation amounts at present only to 4 per cent. of the total area. 
It has increased by 135 per cent. during the last fifteen years, and 
is capable of an enormous further extension—a mattcr which de- 
pends on the increase in population. On the whole, there seems 
no doubt that tho demand for forest produce will rise considerably. 
Even now the railways alone require annually about 1,600,000 
sleepers. Then timbor is required in large quantities for building ; 
enormous quantities are wanted every year for fencing cultivated 
lands and grazing areas, for mining oporations, telegraph linos, 
ke. As to estimating theso quantities, as well as the necessary 
fuel, that is quite beyond my means, 

T understand complaints have already been made that in many 
parts of the country the material for fencing is no longer avail 
able, and this difficulty will incroaso with every succeeding year. 
Let us, therefore, inquire what the existing resources are, and what 
the several Governments have done up to date to husband and in- 
crease thom. With this viow, I propose to look in somewhat groater 
detail at the three Colonies which already import timber on a con- 
siderable scale—South Australia, Now'South Wales, and Victoria. 


(a). Sours Ausrraria. 

I shall commence with this Colony, because it was perhaps first 
in the field ‘to introduce a separate forest law. 

South Australia cecupies the contre of the Australian continent, 
and extends from its southern to the northern coast. According to 
Dr. Schomburgk, Director of the Botanical Gardens at Adeluide, it 
inny be divided into the following four regions :-—~ 

(1). The forest land region, 

(2). The serub land region. : 

(3). ‘Tho grass land region. 

(4). The intra-tropical region. 
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The region of the forest land ncenpies mostly the mountainous 
districts and the bases of the mountain chains. The forests are of 
moderate extent and rather open ; the cucalypts aro the prevailing 
trees. 

Tho serub lands are found over the whole Colony, oocupying 
perhaps one-eighth of its area. They form long stretches of deso- 
Jate arid plain, the soil being comparatively poor ; there is no 
wator ; the vegetation is stunted. 

The grass lands form the principal part of the area, consisting of 
enormous undulating plains ; within a certain distance from the 
soa-shore they have been mostly converted into agricultural dis- 
tricts. In the interior, the fertile spots of grass land alternate 
with bare saydstone ridges, or rolling sand hills. 

Tho intra-tropical region shows noar the sea mangrove forests 5 
further inland, where the ground rises, palms appoar, with various 
tropical timber trees, also eucalypts and acacias. 

Thave net gome across any dofinite estimate of the area still 
under forest in this Colony. Whatever it may be, there can be no 
doubt that it was very much greator in former times. The settler 
has proved a destructive agent in this respect by clearing lands for 
cultivation, ring-barking trees to produce pasture lands, and by 
firing the bush. In all such cases a comparatively small quantity 
of timbor was put to useful purposes, while the bulk of the material, 
which had taken long periods to ripen, was ruthlessly destroyed by 
fire, or allowed to rot, so as to get rid of it, The result is that the 
area now under forest is not sufficient to meet the reqyirements of 
the country, and wil! fall more and more short of actual wants, in 
the same degree as the population increases. This has been felt 
for some years past, und various measures have been takou and 
laws passed for the preservation of the forests. \ 

The bali was set rolling, it appears, by Mr, Krichauff, M.P., 
who, in 1871, called for a return showing the state of supply of 
forest produce and the preservation and culture of forests. The 
result of this inquiry was an Act passod in 1873, dealiag with tho 
encouragement of tree-planting. In 1875 a Forest Board was 
established by Act of Parliament, and then followed various amend- 
ing Acts. About the year 1877 a Consoryator of Forosts was sune~ 
tioned, to which post Mr, John Ednie Brown was appointed in 1878, 

Tn 1882 a new Act was passed, called “Tho Woods and Forests 
Act, 1882,” which is divided into six parts, dealing with the fol- 
lowing matters =— 

Pant I. repeals the previous forest law and abolishes the Forest 
Board. 
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Part II. provides that the Commissioner of Forest Lands 
(being the samo as the Commissioner of Crown Lands) shall hold 
charge of all forest estates ; he may lease any or all such lands for 
a term not exceeding twenty-one years ; he may grant licences and 
make regulations for cutting and removing timber, or bark, or any 
other forest produce ; he may levy fees upon stock pasturing in 
forest reserves. 

Parr III. provides that all forest reserves heretofore declared 
shall continue to be so. The Governor may, from time to time, by 
proclamation in the Government Gazette, reserve any portion of 
the waste lands of the Crown as forest reserves ; he may similarly 
declare that every forest reserve, or part of it, shall cease to be a 
forest reserve, provided that such proclamation shall not be issued 
until thirty days after a statement shall have been laid before Par- 
liament, setting forth the partienlars intended to be inserted in 
such proclamation. : 

Panr IV, provides for encouraging the planting of certain 
forest trees in so-called forost districts by private parties by the 
grant of payments, not exceeding two pounds per acre. 

Parr V. gives the detailed conditions under which the forest 
lands imay be leased for a term not exceeding twenty-one years. 

Panr Vi. provides for the appointment and romoval of Conser- 
vators or other persons holding office under the Act. Also the 
issue of regulations for the management aud administration of the 
forest reserves, the disposal of timber, prevention of fires ; also 
prescribes penalties, not exceoding five pounds in each ense, for a 
breach of such regulations. 

The Act prescribes penalties as follows :— 

(1). Cutting timber or removing any othor produce without due 
authority : maximum, five pounds, in addition to the value of the 
produce. 

(2). Unauthorised grazing in any enclosed forest reserve : 
maximum, five pounds, in addition to value of damage done, or in 
default, imprisonment for a term not exceeding three months. 

(8). Wilful damage : Not loss than fivo shillings and not more 
than ton pounds, or imprisonment, with or without hard labour, for 
a term not exceeding three months. 

The Act, it will be seen, provides for the estublishment of forest 
resorves, but, alas, also for their lease, for tho encouragement of 
tree-planting hy private parties, and for suitable penalties in the 
caso of forest offences. As nothing is said about forest rights, I 
presume none such are recognised on the lands belonging to Gov- 
ernment, ‘ 

2 


372 NOTES, QUERIKE AND EXTRAOTS, 


And now let us see what has been done under this law. Accord- 
ing to the Conservator’s report for the year 1888-89, the area of 
forest r ves on June 30th, 1889, amounted to 202,032 acres, 
which is equal to 317 square miles, and represents ‘03. per cont. of 
the total area of the Colony, or 12 per cent, of the area which is at 
present put to profitable uso. The report further mentions that 
several of the reserves were leased during the year for various 
terms, for grazing and partly also for cultivation. : 

On the same date 9,716 acres, = 15 miles, had been enclosed 
for planting and the renovation of indigenous forests by the system 
of natural regeneration. Of this area, 1,374 acres wero enclosed 
during the year. : 

During the year a bonus of £2 per acre was allowed on 147 acres 
planted up by privato partios, Also 236,532 socdlings wero distri- 
buted free of charge to private parties for planting ; of these, about 
100,000 were reported to be alive at the close of the year, the rest 
having died in consequence of an unusually dry season. 

It was also arranged to hold annually an Arbor Day, the first 
hoing held on June 20, 1889, at Adelaide, in the presence of the 
Governor (the Earl of Kintore), Lady Kintore, and their two 
daughters, each of whom planted a tree; and upon the fring of o 
gun tho children bolonging to various schools planted 800 trees on 
an area set aside for the purpose. The Conservator considers 
“that the impetus thus given to the planting of trees was very 
great, and the good which will be dono thereby to the Colony will 
he inunense.” Let us hope that ho will not be disappointed. 

The financial results of the departmontal operations during the 
thirleen years from 1876 to 1889 were as follows :— 


Receipts, ass 4 ee w+ £88,178 
Expenditure, ... - = a 79,750 


Net eurples, ... as ve £8,425 


(Lo be continuud). 
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NOTES ON THE UTILIZATION OF FORESTS. 
(Continued from page 345). 


Srerion VI.—Convenston. 
Ir will be most. convenient to take up separately (1) the rough 
and ready conversion, such as can be effected by any gang of wood- 
men and which all felled material must undergo before it can be 
removed from the coupe, and (2) conversion into sawn goods. 
The manufacture of staves has already been described (pp. 185-136), 
and references have been made in various places to the preparation 
of felloes, sloapars, and sora ather elnsses of manufactured goods, 
which may be wrought in the forest. 
Arrrery I.—Rovan Coxversroy. 

In every felling a certain amount of conversion is indizponsable, 
primarily in order to reduce the produce to exportable dimensions, 
and secondarily to reduce the cost of export (for it is waste of 
monoy to carry out material that serves no purpose at all and has 
ultimately to be got rid of), and to render the pradnee readily sale 
able at the highest prices it can command, Hence the mode and 
extent of conversion in any case in question will depend on the pur-’ 
poses which the unmanufactured produce can bo made to serve, on 
tho domand and prevailing prices, and on the accessibility of the for- 
est to the centres of consumption. Tho more valuable the timber is 
and the larger tho demand for it, the more carefully and the more 

_ extensively must tho felled material be converted. The question of 
conversion is, therefore, of the highest importance in the working 
of a forest, and requires on the part of the management an inti- 
mate knowledgo of prevailing sylviculturat and economicat condi- 
tions and frequently no little skill. 

The procedure to follow in effecting rough conversion will be best , 

“stated in tho form of bricfly-worded rules, thus :— ‘ 


Ba 
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I.—When practicable, the saw should be used, in order both to 
save matorin! and to avoid, as much as possible, encumbering the 
soil with chips of wood. On steep ground, and where the troes lie 
all in a heap ono ovor another, the use of the axe on a very large 
scale cannot be helped. 


IL—Tho first thing to do after a treo has been felled is to trim - 


off all branehes and conspicuous projections. While this is being 
done, a number of men shonld work at the detached branches, the 

. portions fit for timber being separated and trimmed like the trunk, 
and the rest cut and split up into firewood. 

TII.—Now cut up the trunk; if necessary, removing from it 
what is fit only for fuel. 

IV.—The timber portions should be kept as long as possible, 
in order to furnish the largest kinds of timber, while still being 
capablo of boing cut up into smaller goods, Division is necessary 
only when definite lengths of log aro required (as when slecpers aro 
to be sawn), or when the nature of the ground and communications 
placo a bar on the export of logs above a certain size, or when the 
lowor part has ohviously a different utility from the upper. 

V.—Timbor must be presented to the purchaser. in its -most 
attractive aspect, and at least in such a form as will onable him to 
jndgo readily and with cortainty of its quality and its suitability 
for his purpose. In round or roughly dressed timber, all burrs, 
prominent knots, and other oxcrescences, &c., should be cut through 
and exposed ; when straight picces are required, all irregularities 
should be adzed off. . 

VI.—The bark may be removed by beating it with the back of 
an axe or with a special tool (2%. 51), which ia also useful whon 


Fig. 51. 


Tools for stripping the bark off loge. (After Gayer). 


the bark has to be taken off only along certain lines, as describod on 
page 12. The immediate romoval of bark is a great protection 
against insects ; but, on the other hand, in hot dry weather it leads 
to too rapid drying, and consequently to extensive splitting and 
cracking, unless tho timber is worked up within a few weeks, or 


- 
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sometimes even days. Teak poles have, however, been known to ” 
remain free from insects throughout an entire rainy season if fully 
exposed to the rain, and then the dry bark has readily come off 
like a loose jacket, giving no chance to insects. 

VII.—If the logs are to be carried over long distances by land 
before being sawn up, it will generally be found advantageous to 
rough-square them (convert them into balks). Tho procedure is 
as follows :—Haying fixed the log firmly and in a convenient 
position for work and for obtaining from it the largest balk it can 
yield, the workman traces on the section at the thicker end, with 
the aid of a plummet and line and a carpenter’s square, the lines 
of the four faces to be hown (Fig. 52). Then, with a cord steeped 


Mode of rough-squaring logs. 


in water in which pounded charcoal or red hxmatite has been 
mixed, he marks along the entire length of the log the lines aa 
and Bb, whieh shonld follow as nearly as possible the outline of the 
Jog, and be as noarly parallel to one another as the taper and shape 
of the log will allow. This boing dono, ho proceads to hew with 
an axe the two vertical faces. But to enablo him to work quickly 
and with accuracy, he begins by making at short intervals a num- 
ber of guide cross-cuts 2, y, 2....-., , the lines forming the bottom 
of which are vertical, so that all he has to do afterwards is to 
flitch off the portions between the cuts. It is always moro con- 
venient to stand upon the log while axing it, but not unfrequently 
our Indian wood-cutters stand on the ground next to tho face 
which they are engaged in dressing. The romaining two faces 
are dressed in the same way, after changing the position of the 
log. 

VUI.—Rough timber is adzed. with the aid of tho eyo alone, 
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the eight several faces, in order to diminish waste as much as possi- 
ble, following closely the general outline of the log. 

IX.—In preparing sided timber the workmen, after fixing the 
log firmly, must split it open along the vortical diameter of the 
lower section. The split must thon be extended along the length 
of the log by constantly driving in a new wedge in front of the 
one last inserted and gradually forcing thom home. No little 
skill is required to make the split follow moro or less the same 
diametral plane from the beginning. The two halyes are then 
dressed with the axe. 

X.—Tors of heartwood alone are dressed with the axe. No 
guiding lines are traced, and the workman follows mainly the run 
of the heartwood, of which he endeavours to leave 1s much as pos- 
sible, even at the sacrifice of straightness and regularity of shape, 
if the heartwood forms an irregular figure. 

XL—Firewood naturally divides itsolf into threo broad classes, 
according as it consists of sections split from thick stuff or of un- 
split billets or of small branchwood and the small stuff obtained by 
splitting up stumps and roots. Those three classes should he sepa- 
rated at once as tho tree is cut up. The rounds and thick billets 
trom whieh the first class is obtained are taken off by sawing, and 
in India avo usually from 2 to 8 fet long. The rounds are stood 
up on end, and a first split is made with axos driven in at two or 
three points along a diametor. When the split has been opened 
enough, heforo the axe is drawn ont, wedges are inserted, 2, 8, or 4, 
according to the size and fissility of the round. These wedges aro 
then driven home, It is advisable to have two men to each round, 
working opposite one another, If the halves thus obtained are tna 
large, they aro further divided into quarters, and 50 on. Some- 
times tho billets to be split are too thin to stand up. In that case 
they must be laid longthwise on the ground, with ono end raised 
ona small billet, the splitting being begun at this end. The third © 
class of firewood is too small to be conveniently moved without 
being tied up into bundles, whence the name of faygot-evood usual- 
ly given to it. Small branchos and branchlets are quickly formed 
into faggots by fixing four uprights firmly in the ground in pairs, 
the interval between the two pairs being equal to the diameter of 
the required faggot. The sticks are arranged between the pairs 
across one or more withies Inid on the ground. When enough of 
sticks have been put on, the workman presses them down with one 
foot, while he binds up the withies. Qn taking his foot off, the ex- 
pansive force of (ho pieces now released from prossure fixes firmly 
the tyisted free ends of the withics. Perhaps a more conveniont 
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and time-saving apparatus is that shown in Fig. 58. The lever 7, 


Fig. 53, 


Paggot-binder'e Press. 


the lower end of which rests up against the bar }, is drawn towards 
tho operator and hitched into the hook 2, thus tightening the ehain 
over the bundle of sticks. Tho withy can now be tied up and the 
pressure on the faggot released by unhitching the lever. ‘Tho length 
of the chain, which can be varied, regulates exactly the size of the 
faggot. 

XII.—In the midst of abundant roproduction, as in seod aud 
after-follings and in jardinago coupes, and also in thinnings in a 
young forest, the less the amount of conversion effected on the 
coupe, the better for the safety of the standing stock. Henco all 
picces that can he easily carried, such as poles, rounds, &c,, should 
be taken out at once to the nearest roadside or large blank and 
cut up there, The samo thing must be dono in coppice coupes, 
when the time, hofore the new re-growth makes its appearance, is 
very limited. So also in tho caso of transport by water ; the pioces 
should be taken out as long as possible and ext up only on arrival 
at destination. 


ARTICLE 2.--FURTHER CONVERSION OF TIMBER WITH THE saw. 


No reference will ho mado hore to sawing by machinory, which 
is of too exceptional a character in India. 

The first thing to do is to rough-square the logs in order to bo 
able to fix them firmly enough for sewing, The amount of squar- 
ing required is of the very slightest, and may often be reduced to 
merely dressing one side flat enough to lie evenly on the trestles, 
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When tho contrivance represented in Fig. 54 is used to support 
Fig. 54. 


Dethi Sawyer’s triangular trestle. 


tho log, it will suffico to trim off only all prominent irrogularitios. 

Noxt, the lines along which the saw must cut should be marked 
with a string in the same way as for rough-squaring. The section 
of every scantling to be out should be accurately traced on both 
onds of the log. The first set of lines at both ends should be drawn 
vortically with the aid of a plummet ; tho rest will, in nearly overy 
case, run at right angles to these, and can thon be ruled with the 
holp of a carponter’s square. Before beginning any cut, the plane 
along which it is to run should be accurately indicated by joining 
the extremities of the corresponding lines traced at the two ends. 
In order to save time, as many such lines as possible should be 
marked off all at once. The slabs flitched off hy the first cuts may 
often be thick enough to yield small seantlings. 

The wood at the centre of a log is, asa rule, specially liable to 
decompose quickly and to warp and split. Heneo this part should 
be removed if the sawn goods aro to bo used for any important 
purpose. 

Speaking in a goneral mannor, the saw-cuts may follow a radius 
oraitangent. In the first case, the entire width of the medullary 
rays, the silver grain, is made visible (whence the designation for this 
modo of sawing of “sawing with the silver grain”), and tho layers 
of concentric growth run through the pioco at right angles to the 
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surfaco of section (Fig.55-4). The medullary plates, being lustrous 
Fig. 55. 


4 
TH ERE 
fia if Ate i 
Sawing (A) with, and (B.) covers, the Silver Grain, 
and harder than the wood fibres, contribute very greatly both to 
the beauty and lasting quality of tho surface, while the uniform 
disposition of the concentric layers prevents, or at least minimises, 
any tendency to warp. On tho other hand, a tangential section 
(Fig. 55-p) oxposes principally the softer fibrous tissue, and the 
irregular distribution of the concentric layers exaggerates the ten- 
dency to warp in the direction of the concavity of these layers, and 
tho modullary plates are invisible, excopt when they aro extraordi- 
narily thick, as in oaks, Actually the sections are seldom perfectly 
radial or tangential, but approach more or less one or the other of 
theso two directions. For pieces in which beauty is a requisite, or 
for surfaces which, like floors, arc subject to much wear and tear, 
sawing with the silver grain is essential. 
Fig. 56 oxhibits several modes of sawing with tho silver-grain. 
Fig. 56. 


Several methods of sawing with the Silver @rain, 


380 NOTES ON THE UTILIZATION OF FORESTS. 


Methods A and B aro practically the same, except that tho latter 
gives more broad planks, although ut a slight sacrifice of quality in 
respect of those taken from the outside of each section, In method 
C there is less waste of wood than in either A or 2, and the pieces 
taken from the middle, whore tho silver grain is best exposed, can 
be of specially large dimensions. In each quadrant the planks can 
be taken off alternately one from each side, or alternately two and 
two, or three and three, or irregularly if the log is strongly ellipti- 
eal. All three pattorns, A, B, and C’, possoss this capital defect, 
that the widths of the planks cut aro very different. This defect 
is, howevor, avoided in pattern .D. In pattorns A and B the wood 
of the centre of the logs, which is always of doubtful quality, is 
nocessarily removed in squaring the inside edge of tho planks, In 
patterns Cand B the contro of the log has to be specially cut out. 
Besides that most of the methods of sawing with the silver grain 
yield planks of very various widths, the width of the widest planks 
is not even equal to the radius of the log. Hence, except for very 
special purposes, it is not usual to saw with the silver grain, and it 
is preferable.to adopt a mixed style of sawing, which will always 
give a certain proportion of goods showing the silver grain. 

‘Two very frequently used methods of mixed sawing adopted for 
outing ont planks and boards are those reprosented in Fig. 57, 4 
and B. A gives pieces of different widths, B pieces mostly of one 

Fig. 57. 


Ordinary methuls of mixed sawing, 
and the same width. Tho irrogular edges of the planka taken off 
in A and from the side slabs in B can be sawn square with a single 
cut by placing soveral planks together one over another. 

When pioces of different scantlings are in demand, it is best to 
obtain from each log as many of the highest-priced classes as pos- 
sible. These should, therefore, bo traced first of all on the ends of 
the logs, tho remaining space being filled up as completely as possible 
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with tracos for inferior scantlings, In this way alono can the 
largest money-roturn be obtained from a given log and the wast~ 
age in sawing reduced to a minimum. Undor the most favourable 
circumstances the wastage, resulting both from sawdust and from 
pioces that cannot bo utilized, except as firewood, is never loss than 
22 per cent. if there is no objection to sapwood, or 38 per cent. if 
only heartwood is allowed. When only a single clase of thick 
stuff is demanded, such as railway sleepers, the loss, even in cutting 
up perfectly sound logs, attains half the volume of the log. 

When pit-saws are used, owing to their groat length (8 feet), 
unless the logs themselves are Jong, these lattor must be supported 
several feet off the ground across a pair of strong parallel trestles 
firmly fixed in the ground. With shorter saws it will sullice to 
raise only one end of the log by resting it on a single trestle, or, 
if the log is long enough, oven across another log laid horizontally. 
Tho most convenient support for logs that are not too heavy is the 
triangular trestle so often used in the plains of Northern India 
(Fig. 54). When only one end of the log is raised off the ground, 
the oblique position of the log makes the footing of the top-sawyer 
unsafe, To remedy this, a slab, one face of which is cut into teeth 
haying the section of a right angle, is placed upon the sloping log 
with the amooth face downwards. 


Ssotion VIL-—-Ciearina tHe Cours. 


The produco may bo removed either by rolling or dragging, or 
earrying on mon’s shoulders, or on wheols, or by sliding or sledging, 
or by letting it shoot down inclined ground or along a specially 
made channel. More than one of these methods may bo employed 
together, and iu chuosing the method or methods to adopt, the objects 
to keep in view are economy and the safety of the forest and soil 
as well as of the produce itself, The method to employ will also 
depend on the ameunt and price of labour available, the cost of 
cattle, and on the nature of the ground. 

In clearing a coupe the diffrent classes of produce must through- 
out be carefully kept separate, and it is always advisable to get the 
samo gang to tuke out tho produce, which ent and converted it. 

Rolling can be adopted only on ground that bears no reproduc- 
tion, and is at the same time fairly clear of troes, rocks, and other 
obstructions. If the ground slopes a little, so much the better. 
On steep ground logs can be rolled only in unfrequented localities, 
on account of the extreme danger to human life resulting. Rolling 
is a very easy mode of moving logs, being effected with ordinary 


poles cut to a wodge shape at the lower end, or, bettor still, with 
Bu 
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the lever and hook reprosented in Mig. 47, Trained elephants do 
the work very effectively and expeditiously on level ground. 
Dragging may be effected either with human power or with 
draught cattle, according to the sizo of the pieco or collection of 
pieces to be dragged. In the latter case a chain is fastened round 
the log and its ends attached to the yoke or traces, as the case may 
be. To save the trouble of fastening the chain to the log and then 
unfastening it, the contrivance shown in Fig. 58 may be used, two 


Fig. 58. 


Dragging Grappling- Hook. (After Guyer’. 

holes heing scooped in each side of the log to receive the end of the 
hooks A, A. The log is firmly held by the hooks in proportion to the 
‘tonsion of the draught. Simple levers have nearly always to be used 
‘to control the moving log or to lift the forward ond off obstacles. 

Pieces weighing up to 800 and even 1,000 pounds may be car- 
ried out on men’s shoulders, if the lead is short, 

Carts and barrows should be used only when the lead is long ; 
otherwise the labour and time spent in loading and unloading ceaso 
to make this mode of transport an economical one. Large logs 
are always much more cheaply dragged, especially if they are sus-* 
pended, more or less by the middle, from the axle of a pair of high 
wheels. The hind ond should slightly over-balance, but not to such 
an extent as to prevent one or two men from holding it off the 
ground, if necessary, If tho axle-troo consists of wood, the ends 
may be made like a capstan head, to enable the log to be easily 
raised off the ground. The uso of wheeled conveyance is of course 
limiteil to level even ground. 

Only large logs may bo taken out by sliding. On more or less 
level ground sliding is similar to dragging, except that tho logs 
must bo moved entirely on réllers. A simple device is to use two or 
three strong portable frames carrying woll-turned rollers. As the 
log is slid off tho hindmost frame, this latter is carried forward and 
placed in front of tho advancing log. On slopes the logs may be 
pushed forward with levers, If the depdt to which tho logs have 
at once to ho taken is some distance off, and the quantity of timber 
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to bo moved is largo and concentrated within a limited area, a 
special sliding road may be made. : 

In this last ease, if the pieces to be moved are small, a sledge 
road may be made instead of a slide, and a rough continuation of 
the road may be readily laid down (and as readily taken up) along 
successive lines of the coupe as the arca is progressively cleared. 

On very steep gradients the produce may be allowed to slide 
down of its own weight. No difficulty presents itself when tho pro- 
duce is to be collected at the bottom of the slope, except that the 
pieces may break and loso in value as timber. If the produes has 
to he arrested above the bottom of the valley, special works must be 
built up for the purpose. A channel or shoot, constructed of wood, 
may be used for the rapid transport of billets, for which class of 
produce this mode of moving is peculiarly well adapted. 


Srorion VIII.—Snasontna aND STACKING IN THE FOREST. 


Until the produce removed from the coupe is finally disposed of, 
it must be stacked so as to season properly, without becoming 
full of cracks and shakes and without heing exposed to decompose 
or be attacked by insects or fungi. In the case of pieces not more 
than a fow inches thick, judicious packing prevents them from 
bonding or warping, and helps to straighten those which are 
originally crooked. 

In whatever way the wood is kept, the stacks or groups should 
bo all of the same dimensions or contain the same number of pieces. 
There is no other way of keeping a correct and ready account of the 
produce, 

1, Seasoning and stacking of large unsawn timber. 

Such timber should of conrse be allowed to dry slowly and evenly. 
It should, therefore, be kept under shade if possible, but air should 
be allowed to play freely round each piece, especially if the season 
and the ground be damp. The pieces should hence be kept off the 
ground by skidding, unless they aro to be romoved again almost 
at once, in which case no stacking is necessary, the logs being 
simply placed together side by side in equal groups with the 
thicker ends all directed one way. 

If the timber is to be kept for months, it should be carefully 
stacked as follows :—The lowest tier shonld be raised at least a 
foot off the ground and contain the largest and heaviest pieces, and 
there should be skidding of some inches under each one of the 
other tiers, the skidding being in every case perfectly level. The 
logs in each stack should have their butt ends all on one and 
the same side. Although free vontilation is necessary, a con- 
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tinuous current of air, especially of hot, dry air, should bo kept 
out, and hence, where steady winds prevail, a screen of thatch 
should be erected on tha windward side of each stack. 

If it is necessary to take out a log hero and a log there, it should 
‘be possible to do this without breaking up the stack. For this 
purpose, the smaller ends of all tho logs should be kept slightly 
higher than the butts with small blocks of wood, and under the 
skidding over each tier should bo packed similar blocks of wood 
from 1} to 2 inches thick. By pushing away this packing, any 
log between two layers of skidding may he withdrawn without 
disturbing the remainder. 

2. Seasoning and stacking of sawn material. 

Thick staf must always bo put up in stacks without delay, in 
order to prevent them from drying too fast. When the pieces are 
not broad, tho tiers may be laid directly one over another, tho lowest 
tior alone being skidded perfectly level off the ground. In this 
case, the pieces in two successive tiers will cross one another at 
right angles, An inch or two of space should be left between 
every two pieces in each tier. If individual pieces are likely to 
bo required from time to time, it should be possible to take them 
ont withont hronking up the stack, and then small blocks should 
be placed under each piece ; as soon as these blocks are pushod 
away, tho pieca which was resting on them can be at once drawn 
out. If the pieces are wide, each tier should be blocked below by 
laths from 1 to 3 inches thick and 3 to 4 inches broad. In every 
case, the last tier should be sholtored from stn, rain, and wind with 
a covering of thatch or inferior slabs of wood. 

Thin deals, boards, and battens aro extremely liable to warp 
strongly almost as soon as they have héen sawn. ‘They should be 
stacked without delay and kept as close together aa possible until 
they are fairly dry, when they should be stacked like broad thick 
stuff. Tho last tier should be well weighted to prevent warping 
and sheltered in the usual way. Even if the timber is to be re- 
moved almost immediately, it should be stacked close together, as 
without he most careful and unremitting precautions a very large 
proportion of newly sawn stuff will be rendered useless or at least 
havo its value considerably lessened by cracks and warping. 


8. Stacking and seasoning of poles and posts, 


While they are still green, poles should be piled up horizontally 
in stacks between pairs of vertical posts fixed firmly in the ground, 
and they should bo well weighted on tho top, in order to straighten 
those which aro crooked and to prevent straight ones from bocom- 
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ing crooked in drying. Ifthe stacks are not to be disturbed for some 
time, a few cross pieces should bo laid under them on the ground 
as skidding. ‘ 

A common method adopted in many parts of India is to stand 
‘up the poles close together round the trank of a tree, the thick end 
being on the ground. Placed thus, tho poles aro freely exposed to 
air and their upright position causes the sap to run down. More- 
over, the crown of the supporting tree shelters the thin ends, Ob- 
viously only straight poles should be so stacked. 

Posts may bo stacked according to either of the two methods 
Just described, but the second is preferable, as, even if they are 
crooked, they are not capable of being straightened under ordinary 
pressure, and straight ones cannot become appreciably crooked. 


4, Stacking of frewood. 
Fig. 59 explains at once how to stack firowood. In A the pieces 
Fig. 59. 


Methods of stacking frewso?, (After Cayer), , 
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are in direct contact with the soil ; in 2 they rest on billets laid 
crosswise on the ground ; while in C the whole stack is cumplolely 
raised off tho ground and there is free play of air underneath. In 
every stack the pieces should be all of tho same length and belong 
to the same category of firewood. The height of a stack should be 
uniform throughout, and should be such a figure that tho height 
multiplied by the breadth should givoa constant whole number—if 
possiblo, the number 10,—so that-we havo to measure only the length 
of a stack to know at once its contents. As the wood is bouud lo 
shrink considerably, causing the stack to settle down and its breadth 
to diminish, it ig usual to allow the product to slightly exceed the 
Aigure really reqhired ; but in finding out contonts it is always boat 
to use this latter figure. On slopes a horizontal terrace is easily 
prepared for the site of a stack. To provent the uprights, which 
stipport tho stack, from boing thrust away outwards, oach of them 
may be strutted, or a strip of strong fibrous bark or a long withy 
may be put round each upright, as shown at'w in Fig. 58, B, and 
kept in place by the weight of the wood lying on its united froo 
onds, If necessary, two such ties or straps may be put round each 
upright. It is needless to say that the firewood pieces should be 
packed together as closely as possible. 


CHAPTER 1V.—DISPOSAL AND SALE OF WOOD IN THE FOREST. 


Tho quostion of supplying right-holders with the wood to which 
they aro entitled belongs to the province of forest law, to which 
the student must refer for information. Here we shall concorn 
ourselves only with wood to be disposed of by sale. 

The conditions under which the sale of wood may be effected are 
infinite, and would roquire a large volume to be adequately dealt 
with. For our purpose it is necessary only to describe very briefly 
the most characteristic elementary systems of sale, a general ac- 
quaintance with which ought to suffice to form the judgment of the 
student, These systems are:— 

I.—The license or permit system. 
Ii,—The kham tahsil system. 
TII.—Tho lease system. 
IV.—Sale of a small number of selected trees at a time. 
V.—Wholosale disposal of the trees of a coupe standing. 
VI.-—Wholesale disposal of the trees on the coupe after thoy 
haye fallen 
VII.—The forest dept system. 
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In this system the would-be purchaser must, before he can 
enter the forest and begin to cut and collect his wood, purchase a 
license or permit; which, besides setting forth in detail the nature 
and the quantity of the produco be is authorized to remove, lays 
down certain conditions to be strictly observed, which have for 
their object the safety of the forest and casy and effoctive oxorcise 
of the necessary check over his action. For this purposo the per 
mit must define the area within which he must cut, specify the 
road by which he must take out his produce, fix the period within 
which he must pass it ont, and make it compulsory for him to 
submit his liconse and his goods to examination whenever callod 
upon to do so by any competent Forest Officer, The license is 
usually in foil and counterfoil, the former heing given to the pur- 
chaser, the latter boing retained by the vondor for submission to 
the Accounts Office. Sometimes the foil is double, so that one part 
may be torn off by the person checking the produce when it first 
passes out of the forest, and sent independently of the counterfoil 
to the Accounts Office to be compared with this latter. Besides 
this advantuge of the double foil, the possession of only one part 
by aman inside the forest is proof positive of attempted fraud, 
as this part is meant only to enable him to pass on his produce 
to market or to his house, and to protect it as Jong a3 it remains 
with him. The check can of course be nearly as complete even 
when only a single foil is used, for the foil can be cancelled by 
means of some mark or endorsement as soon as the produce has 
left the forest ; but the double foil license is absolutely simpler to 
work, and in the present illiterato condition of the country folk 
and forest guards is also much more practical. 

‘The amount of money paid for the license may be written on it, 
but illiterate purchasers are liable to be defrauded thereby, and in 
caso of coilusion between the vending and checking establishments, 
tho forest revenue may suffer, as thore is nothing casier than to 
enter different quantities and sums on foil and counterfoil, the 
counterfoil, in order to render detection moro difficult, being 
written up only after the produce has heen removed and the foil 
recovered and destroyed. It is, therefore, sufest to indicate the 
value paid and received by means of colours and some readily 
recognized symbols impressed on tho liconse or of adhesive labels 
resembling postage stamps affixed to it, In the case of different 
colours and symbols being employed, each license will possess an 
unchangeable value, whereas by means of adhesive Inbels it can 
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be made to bear any value. This lattor mode of denoting value 
js evidently much the better one. The stamps can bo cancelled at 
onco by the vendor, either in the same way as postage stamps, 
or by being punched through like court-fee stamps and railway 
tickets. Characteristic marks or letters ean be similarly punched 
through at each check station or in each beat passed or traversed 
by the purchaser, thus denoting at once the route which he has 
followed and the extent to which he was under surveillance. 

In the beginning of the system the vendors were also mombors 
of the checking establishment. In many places this is still the 
case; but a great improvement effected in many others has been 
to authorize selected village headmen and patwaris to sell tho 
licenses under the supervision of Forest Officers of and above the 
rank of Ranger, so that the poople need never have to go far 
for a license, and the revenue is collected, as it should be, by 
men entirely distinot and removed from the protective establish 
ment, 

‘The license or permit system is an excellent one to adopt for 
smal} produce where the demand is comparatively light and there 
are no regular dealers and no near markets. ‘The consumers being 
generally too poor to pay the profits of middlemen, purchase their 
produce dircetly from the forest, and cut and remove it themselves 
at seasums when they and their cattle are free from labour in the 
fields. ‘Lo prevent over-cutting, the forest should be divided into 
locks, which ace closed and opened in rotation. Under the 
strictost supervision a cortain amount of damage to tho forest is 
inovitable, and henee as soon as the demand becomes large enough 
to roquire and pay for more intensive management and to create 
a class of regular dealers, the system must be abandoned for one 
that gives greater control to the conservancy establishment over 
the exploitation of the forest. Nevertheless, until the trade in 
timber and firewood has obtained a very high development, it will 
gonorally be found advantageous to retain some form of the license 
aystom for the disposal of the very small wood which is of too low 
a value to bear long carriage. Two simple systems applicable in 
this caso are those of tickets of fixed value, valid respectively only 
for the day of issue and for a month. The formor leaves loss room 
for frand, but requires the establishment of vending stations on 
every line of export. Tickets valid for a whcle month,may be is- 
sued from a single central office. Such tickots are used with great 
success at Naini Tal, where they are mado of brass, are consecu- 
tively numbered, and anthorize the holder to remove head-loads of 
small firewood, of which, owing to the distance ho has to travel, he 
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cannot take out more than one a day, Infraction of the condi- 
tions undor which the tickets are issued render the holder liable 
to forfeiture of his ticket, without prejudice to punishment under 
the law. 

The license or permit system, in somo form or other, prevails, as 
is to be expected, over more than half the forests of the empire. 


Sxotion If.—Tuz Kuam Tansm, System. 


In this system the would-be purchaser may enter the forest and 
eut and collect whatever he pleasos within the authorised classes of 
produce, and he pays for what he carries away and obtains a pass 
for it only after he has taken it out of the forest and reaches a 
station where the money is levied and such pass issued. The 
system can of course be adopied only in forests from which there 
is a limited number of outlets. Such are forests situated in a 
mountainous country from which everything must pass out by the 
valleys, or forests lying bebind a range of hills which are crossed 
by only a few passes, or remote forests for which the main highway 
to populous centres consists of one or a few large rivors. A vory 
great disgdvantage of this system, which is inseparable from the 
mode in which the revenue is collected, is that it provides no 
check on wasteful or fraudulent cutting. Any one may fell 
more than he can or intends to take out, and dishonest people may 
cut without fear, in the hope of being able to smuggle out some 
part of the produce. The caso is worst of all when the protective 
and revenue-collecting establishments conspire together with the 
smugglers, To minimiso the chances of such collusion, the follow- 
ing precautions have to be taken :—(1). To establish two paralle} 
lines of stations as far apart from one another as possible, the 
stations of the first line being on the edge of the forest. (2). On 
any consignment of produce reaching the first lino, it should be 
counted or measured up and a pass issued thereon, (3). At tho 
second line of stations, this pass and the produce should be checked 
together, and if no discrepancy be found, the pass should be taken 
away, the price of the produce collected, and a fresh pass issuod. 
(4). Counterfoils, or in their stead a statement detailing their 
contents, should be despatched to the control office on the very 
day of issue. (5). Separate, responsible, well-paid inspecting 
officers should constantly patrol both lines of stations. If found 
more practical, the respective functions of the two parallel lines 


of stations can of course be reversed, the money being levied on 
Bo 
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the first line, and only a fresh pass issued at the second in liou of 
the original pass issued on receipt of the royalty. 

A very primitive form of tho kham tahsil system is that in 
which the people who cut and bring the produce to the revenue 
stations aro not purchasers at all, but act merely as wood-outters 
and carriers. The purchasers themselves need not go nearer the 
forests than those stations. When the produce reaches such a sta~ 
tion, the men who havo brought it are paid for cutting, conversion, 
and carriage, and the purchaser, after paying royalty to the offi- 
cial in charge of the station, obtains a pass and takes away the pro- 
duce under cover of it, This system bas been adopted, as a matter 
of policy, in forests inhabited by poor aboriginal tribes, whose nearly 
sole means of subsistence is wood-cutting. It is also in force in 
some places for the working of bamboo forest. 

Under the most favourable circumstances the kham tahsil sys- 
tom is a very clumsy one, and can havo only a very limited ap- 
plication. Besides labouring under the essential drawback of re- 
quiring certain exceptional topographical features, it can, like the 
license system, be adopted for only the inferior classes of produce, 
and itis far more open to fraud than any other system. When tho 
configuration of tho country permits of its adoption, it may be 
resorted to temporarily, to encourage an incipient or languishing 
export trade, especially if tho forest population is a very poor one 
and dependent for its livelihood chiefly on the wood-cutter’s craft. 


Sxzorron T1L—Tue Lease Sysreu, 


In this system the lessee purchases the right to utilize and re- 
movo, during the term of the lease, as much of tho specified classes 
of trees or produce as he has the time and ability to take out. 
Before any beginning was mada in forest conservancy, certain 
forests were leased out for every article it produced, and even at 
the present day impecunious private proprietors, and indeed also 
rajahs, give out their forests on such terms. It is evident that a 
lease of this wholesale kind means the rapid extermination of the 
forest, and that the system itself is adapted only for the removal of 
inferior material from forests on which there is only an insignifi- 
cant demand. Indeed, the lease system in any form is justifiable 
only when it is adopted to encourage the beginning of a trade in 
wood. Hence it is peculiarly suitable for clearing out of forests, 
that cannot otherwise be worked, the few trees that dio and falt 
naturally every year. In the case of a large accumulation of dead 
material, the system would be justified only in the absence of a keon 
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competition to obtain this material. Under any other ciroumstances 
the lessee would always be tomptod to try to pass off green fur dead 
wood, and, if he could afford to wait, to kill a number of valuable 
living trees, which ho would extract after they weredead. As the 
numbor of treas that die each year from natural causes is, under 
normal conditions, comparatively insignificant, the forest should be 
divided into blocks, each block being leased in turn only at the end 
of a period long enough to allow of a sufficient accumulation of 
dead wood to attract purchasers and thus command remunerative 
prices. 

Tho forests of the Saharanpur Division of the School Circle, 
containing, as thoy do, a very inferior stock, are a good illustration 
of the successful application of the lease system, but the intorval 
during which each block has rest would porhaps with agvantage 
be extended. 

Tho weakest point in the lease system is that, as the lessee pays 
down a fixed lump sum, it is his interest to remove as much pro- 
duce as he can, and he is, therefore, under constant strong tempta- 
tion to take out also what he has no title to. The lease system is 
totally unsuited for the working of bamboo forest, as no amount 
of precaution will prevent over-cutting in individual clumps. 

The Jease money may be recovered in one instalment before the 
lessee is allowed to hegin operations or recovered in two or more 
instalments, the first to be paid down immediately on conclusion of 
the sale, the lust while thore is still onough produce in the forest 
to cover the balance due. In the caso of potty sales it is best to 
exact a single instalment paid in advance. 


Szction IV.—SaLE OF A SMALL NUMBER OF SELECTED TREES 
AT A TIME, 


Under this system a small number of trees are given on special 
application, the applicants being genorally the would-be consumers 
themselves or petty tradesmen. This is the mode of sale to adopt 
when the demand is insignificant and irrogular and is limited to 
large and valuable timber. It is specially well adapted for the 
sale of the larger and more valuable trees standing in areas which 
nro worked for the less valuablo portion of the material by the 
liconse or the kham tahsil system. 1 may also bo employed for 
the disposal of the best trees in regular coupes; bnt ii this caso 
thefe is always risk of the value of the remaining produce being 
depreciated out of proportion, owing to the previous removal of the 
best material, and in some casos the depreciated stock may even fail 
to find a purchaser. 
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The trees selected for romoval may of course inclade dead and na- 
turally fallen trees as well as those standing. Standing trees should 
bo marked at the foot only if they are to bo converted before re- 
moval, and at the foot and also just above the place whore they are 
to be cut off, if the trunk is to be taken out round. When the pro- 
duce is converted hefore export, each piece should be stamped with 
the salo mark beforo it is allowed to be romoved. The sale ‘mark 
should also be similarly put on round logs before they are taken out. 


Section V.— WHOLESALE DISPOSAL OF THE TREES OF A 
COUPE STANDING. 


This system cannot obviously be adopted for tho produce of clean- 
ings and early thinnings, in which operations the felling has to be 
effected By the owner's agency. Its employment is also out of the 
quostion in the absence of a large class of woll-to-da and honest 
dealers. When it can bo adopted, it is by far the best method to 
employ, as it loaves the conservancy establishment completely free 
to devote itself to its legitimate duties of culture and protection. 

Tho trees being marked for sale (or girdled and killed, as in 
Burmah), tho first ipoint to decide is whether thoy should be sold 
by public auction or by inviting sealed or open tenders; also 
whelhor thoir salo price should be recovered as a lamp sum covering 
tho entire lot or at so much a tree, according to species and size, or 
at so much per unit or numbor or volume of converted material. 

When purchasers eager to buy readily offer themselves, the 
syatem of sealed tenders is the best, as public bidding at an anction 
and open tendering enable the dealers to combine. In the State 
‘forests of France the following mode of public auction, termed 
vente au rabais, is, however, said to prevent such combinations. A 
short candle, capable of burning about 5 minutes, is lighted and the 
auction is declared open, The crier begins by calling out a sum 
considerably in excess of that at which tho Forest Officer has esti- 
mated tho value of the coupe, and at regular intervals he goes on 
diminishing this sum by # small fixed amount. The auction lasts 
only as long as tho candle is burning, and tho sale is adjudged, 
at tho figure last called, to the first person who cries out “I take,” 
Each bidder, knowing that tho time is limited to only a few min- 
nies, is usually only too eager, as soon as a figure is reached which 
he thinks will yioldhim a profit, to cry out “I take,” being afraid: 
of being forestalled by another. ‘This mothod of sale is pradtic- 
able only when the bidders are quick-witted men of business, and 
is unfortunately not adapted to the haggling spirit engendered by 
the Indian mode of buying and selling. 
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In the case of sale by sealed tenders a certain date is fixed by 
which all such tenders must be sent in. On a day and at an hour 
. notified beforehand, the tenders are opened in the presence of any 
of the tendorors who wish to attend, and the terms of the tenders are 
read aloud, so that the proceedings may bo entirely of a public 
character and above suspicion. To prevent people from making 
tenders which they are unable to carry out, every tender, before 
it can be received, should be accompanied with a deposit of money, 
which is forfeited in case of non-fulfilment of the tender. The 
adoption of the system of sealed tenders is impossible without the 
existence of a sufficiently largo class of enlightened and enterprising 
dealers, as the excitement that naturally aceompanies the public 
bidding at an‘auction and incites to keen competition is entirely 
wanting init. I¢ is totally unsuited to men who have not risen 
above the haggling spirit of the Indian buyor and seller, But 
whon the propor class of dealers is not wanting, it is tho best 
system to adopt, as it saves time and worry, and effectually prevents 
combination, since every tenderer, being anxious to secure tho sale 
for himself, and not knowing what the terms tendered by other 
people are, offers as high a figure as he, according to his lights, 
thinks will yield him a sufficient and legitimate profit. 

In the method of open tenders would-be purchasers may apply, 
vither personally or by letior, and at any time within a given dule, 
but the Forest Officer is not precluded from foreclosing with any 
tenderer before the expiry of that date, In this method of open 
tender an opportunity is afforded of bargaining, which must be 
made the most of. The terms offered by the various tendering 
parties may be disclosed or not, according to the discretion of the 
yendor, The system is, however, liable to induce combination 
amongst dealers, as the vendor is obliged more or less to discloso 
his hand to the first tenderer ; moreover, unless the value of the 
produce in question is well-known and is not subject to wide 
fluctuations, the vendor is exposed to commit himself to prices 
which subsequent tenders may prove to be too low,” and in such 
case the system of sealed tenders or of public auction is preforable. 

Whether the value of the produce sold should be fixed as a lump 
sum for the whole lot or recovered at so much a treo, or at so much 
per unit or cubic foot of converted material, depends principally 
on the condition of the market and the nature and character of the 
purchaser. If the purchaser is honest and understands his busi- 
ness thoroughly, it is best to sell the whole coupe for a lump sum, 
thus obviating the heavy tedium and labour of classifying and 
counting all the produce, of keoping a complete voluminons regis- 
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ter of it, and of making endless calculations in order to ascertain 
the price of cach one of the numerous classes of which it consists. 
Tho benefit accruing therefrom to the purchaser is equally great, 
sinco it relieves him at onco from the thousand and one obstructions 
and petty annoyances to which he would otherwiso bo liable from 
the people checking his operations. But in the absence of a suffici- 
ently honest and enlightened class of dealers, it is impossible for the 
Forest Officer, who necessarily has little acquaintance with the mar- 
ket to know whether the lump sum offered represents anything like 
the truo value of the coupe or not. In that case it is safer for him 
to receive the value of the produce according to the quantity of each 
class of material taken out of the coupe, and it remains for him to 
decide whether tho unit of sale shall be a tree or a cubic foot or the 
number of pieces of each class. Of theso three bases of valuation, 
the first is the simplest, as the total value of the coupe can then be at. 
once calculated, and this amount can be treated as a lamp sum due 
from the purchaser, thereby avoiding all chance of future disputes. 
But this system is not applicable in a forest in which the quality of 
the trees varies very much from place to place. For instance, 
large profits for a fow years, owing to the trees sold having been 
sound and well-shaped, may tempt purchasers to give unusually 
high prices at subsequent sales; but tho trees proving unsound, 
heavy losses are incurred. Tho confidence of dealers is thus once 
for all shaken, and in future, however good the trees may be, the 
rates offored are based on the assumption that the trees are no 
better than the worst descriptions obtained before. 

Afence, when tho quality of the troes is very variable, it is best to 
charge the purchasor rates based on unit of volume or number of 
pieces of cunverted material. When voluine forms the basis, a con 
siderable amount of labour is inevitable in working out the total 
sale-value, if the number of pieces to be measured is large. 
Moreover, very few of our Indian purchasers are familiar with the 
methods of timber measurement. Hence, excopt for large loga, the 
contents of which obviously differ yery much one from another, it 
is best to fix the rates on the basis of number units, which can bo 
understood by the most illiterate purchaser. The unit rates on 
which the value of the produce is calculated must of course be ori- 
ginally fixed by measure of volume. The use of the numerous pub- 
lished tables of timber measurement will aid very materially. i in 
lightening the work of calculation in either case. 

In some places, the better class of timber dealers care to utilize 
only the best logs and to take out only timber of the highest 
quality. Such purchasers will cithor leave the inferior timber 
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untouched, or, as they look only for large profits, will take it out only 
at disproportionately low rates. In such cases it is best to admit in- 
to the coupe two or more separate purchasers following each other, 
the firs taking out only the finest timber, the second the next best 
class, and so on until every saleable stick has beon removed. This 
method has been followed for many years in the forests of the Cen- 
tral Circle of tho N.-W. Provinces and Oudh with the best results. 
It is peculiarly suitable for India, where tho small dealers are men 
who aro satisfiod with profits giving them an average income of a 
few rupees a month ; but it necessitates kecping oven the smallest 
coupe open for exploitation for at least a couple of years, as it would 
be impolitic to let in a new purchaser until the previous ono had 
cleared out all his produce. But even when the owner of the 
forest sells the whole produce of the coupe to a single purchaser, 
it will often happen that this latter will himself remove only the 
best timber and admit petty tradesmen and consumers to take out 
the rest at prices which he will constantly lower as the better 
class of the remaining material is taken away or the distance or 
difficulty of transport increases. 

When the value of the coupe is estimated ina lump sum, this 
amount should be recovered in not less than two instalments, tho 
first ono being taken before the purchasor is allowed to begin work, 
and the last while there is still enough material (whether it be 
scattered over the whole area or collected at temporary depdts) to 
cover the amount of the instalment. In the event of any instal- 
ment not being paid when it falls due, there should be a proviso in 
the written conditions of salo to ompowor the owner to recovor it by 
seizing and appropriating the produce remaining unexported. Tf 
the value to bo paid by the purchaser is calculated on the basis of 
unit rates, the monoy may be recovered in the same way, or in one 
of two othor ways. ither tho purchaser may be made to pay 
down a sufficiently large sum as earnest-money on the conclusion 
of tho sale, and to’ make good the balance when all the produce has 
heon collected and counted or measured up, as the case may be, or 
he may be required to pay the value of the produce aa he tukes it 
out, the earnest-money in this case being refunded to him when his 
operations have been completed. What is termed the “ permit and 
revenue depot system” und adopted in the Central Cirelo of the 
N.-W. Provinces and Oudh, is a practical application of the latter 
method. The system in question is a development of the kham 
tahsil system, which it can replace at once without any derange- 
ment of current arrangements, the revenue stations serving at once 
as depdts whore the out-going produce has to be stopped for check 


896 NOTRS OW THE UTILIZATION OF FORESTS. 


and counting or measurement and the price has to bo collected, 

“and the only change required being that instead of any aud every 
one being allowed to go into the forest and cut and collect what he 
likes, only bond fide purchasers, with whom distinct contracts haye 
been made, may cutand export. It is always impolitic to put temp- 
tation in the way of people on small salaries, and hence, where 
Governmont treasuries or private banks are not far off, the largo 
gums of money due at various times from the purchasor of whole 
coupes should be paid direct toa treasury or bank, the pass for 
the wood being given to the purchaser on his presentation of the 
receipt for the money. And, whenever possible, only well-paid 
officers, holding high responsibility, should be authorized to measure 
up and value large quantities of produce, which are to bo paid for 
on the basis of unit of volume or number. 


Sxcrton VI.—WHOLESALE DISPOSAL OF THE TREES ON THE 
COUPE AFTER THEY HAVE BEEN FELLED. 


In this case tho owner fells the trees and then sells them, as they 
He on the ground, to one or a series of wholesale purchasers, as tha 
case may be, The object of felling the wood himself is to ensure 
that every stem whose removal is necessary for the improvement 
of the forest is got rid of, since, in the system just described above, 
the very crooked trees and those of inferior species may bo left 
standing by the purchasers as not being sufficiontly valuable to 
give them the profits they require. In all other respects, however, 
tho procedure to follow in the present system doos not differ from 
what has been described under the preceding one. 

The felling of the trees by the owner also secures another im- 
portant cultaral advantage. It onables him, in young forest or 
where thore is a mixture of ages, to cut back all badly grown 
saplings and small poles the re-growth from which would very ap- 
preciably improve tho constitution and fature of the stock. Such 
saplings and small poles haying little or no value, the purchaser of 
standing produce might not have sufficient inducemont to cut them 
back, even if the price ho had to pay for the coupe was consider- 
ably diminished on that account. Hence in all cleanings and early 
thinnings, in nearly all improvement follings, and often in after 
fellings and jardinage coupes, this system must necessarily be 
employed, and in the two last classes of fellings, even if the system 
ig not adopted for the entire cut, it must be followed in the minor 
operations which, forming an essential part of the felling, have for 
their object the improved growth of the younger generation. 
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Asin this method of sule the coupe gets littered with small 
and very inferior produce, the principle on which it is based can be 
adopted only where there is n demand for almost every portion of 
the cut. The system cannot be applied to tho sale of trees that 
are scattered over a large area, as the cost of felling them would 
eat too much into profits. Tt is for this reason that in the Dehra 
‘Diin s4l forests only tho trees which are above 6 inches in diametor 
ara sold standing, the inferior stems, the romoval of which is doubt- 
ful, being girdled to mako sure of their disappearance. 


Sxorron VII.—Tue Fornst Derér Sysram, 


Tn this system tho owner not only fells all the trees, but also 
subjects them to a certain amount of convorsion and collects them 
into smaller or Jarger lots on the nearest roadside or in neighbour- 
ing blanks, from which their export can then be effected with caso 
and without injury fo the forest. This systom is adopted when pur- 
chasers cannot be trusted to work inside the forest without hurt. 
ing or plundering it, or when the management: has plenty of time 
on its hands, labour is easily obtained and organized, and the owncr 
is anxious to secure for himself a part of the profits that would 
otherwiso fall to the purchaser. 

The collected prodnos may be disposed of wholesale to a singlo 
purchaser or in assorted lots to several purchasers or in a more or 
lesa retail manner, and the sale may be effected oither hy auction 
or by sealed or open tenders, or according to a published tariff, 


CHAPTER V.—MANAGEMENT OF WOOD DEPOTS AND TIMBER 
YARDS. 


In the chapter just completed the sale of wood in the forest was 
described. In the present caso, the wood, after undergoing a 
considerable amount of conversion, is hrought to a depét within 
convenient reach of the market, A depat of this kind is, therefore, 
necossarily of a permanent character, and ig maintained on a very 
much larger sealo than mere forest depdts. It roquires the enter- 
tainment of a spacial resident establishment, which can bo more 
fally utilized and better paid the larger the depdt is, thus soour, 
ing at oneo economy and honesty. 

The most important points to attend to in such a depot are a 
correct classification of the produce in aecordance with the market 
demand and such an arrangement of tho different classes that 
they may bo found at once and overy picco examined without any 
troublo. For facility both of chook and of salo, tho pieces in each 
class should be put up in stacks or lots of definite size or contain- 

Be 
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ing a definite number of picces. Provision should alsa ha mado 
for the easy removal of every piece of wood. For this purpose the 
entire area should be divided off into compartments containing 
each a main class of produce, and each compartment into sub-com- 
partments destined to contain separately tho various categories of 
each class. The division lines may be roads fit fer carts or laid 
with rails, according to the amount of traffic. 

Very large logs, too hoavy to be moved without great difficulty, 
should all be kept only in a single ticr with the butt-end facing 
the road. Smaller timber should be stacked in the way already 
described on page 384, 

In very large depéts, sheds may be built to shelter the more valu- 
able goods and to allow them to season properly. In theso sheds, 
in order to'economise space, the ceiling should consist of strong, 
open wood or iron work, capable of bearing boards and smaller sawn 
material. While a perfectly free circulation of air throughout the 
shed is necessary, draughts, especially of very dry and hot or very 
damp or cold air, should be prevented, and the temperature inside 
kept as equable as possible, 

A further precaution for timber that is not yet completely season- 
ed is lo plaster the ends with a mixture of clay and cowdung, It 
is surfaces exposing a cross-section that give out moisture most 
rapidly and ato most liable to form cracks, and the object of the 
plastering is te diminish the rapidity of evaporation. Wood intend- 
ed for carving or engraving should be kept in short lengths, round 
pieces being sawn along thoir entire length down to the centre, so 
that as the various concentric rings of growth contract, the saw- 
cut opens out wider and wider, without a single important crack 
ocourring. 

Sometimes it may be necessary to water-season timber (seo 
page 9). In thnt case there ought to be a large or several large 
tanks, and until the pieces thrown in sink of themselves or unless 
they aro forcibly kept undor water, they should he constantly 
turned, othorwiso decomposition would soon result in the portion 
near the water line. 

Tho smallest stacks of firewood should have a square horizontal 
section, the side of the square being equal to the length of the 
billets, and the height such a figure as will bring up the contents of. 
the stack to 10 cubic feot, or a little moro if allowanoe is to be made 
for shrinkage. Larger stacks may be built up like those described 
on page 385, and should contain some multiple of 10 cubic feet. For 
wholesale dealers, specially large stacks, having a square horizontal 
section of 10, 20, 80, 40, and even 50 feet side, should be built up. 
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No little skill is required to give them sufitcient stability. Fig. 80 
Fig. 60, 


Mode of building up large stucks, (After Gayer). 


shows a vory good plan to follow. In it the corners are tied very 
ingeniously, and, in order to socure uniform shrinkage, horizontal 
rows of straight pieces should be laid at short intervals, thus build- 
ing up the stack in regular layers. Occasional long pieces should 
bo inserted with the same object with which headers are employed 
in masonry. In the case of firewood that has been floated, there 
should be no delay at all in spreading the pieces out to dry, and 
stacking thom so that they may be freely exposed on every side. 
In Fig. 61 is exhibited a very successful mode of building such 
stacks, E 
Fig, 61, 
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It is hardly necessary to say that every precaution should be 
taken against the occurrence of fire,and for this rerson the site of 
the dep6t should be specially selected for its proximity to an abun- 
dant supply of water. As it is easier to suppress a fire that is just 
beginning than to attack one that has already spread, numerous 
pots of water should always bo kopt handy at different points, 

Besides depét rogisters punctiliously written up as each transac- 
tion occurs, a special rate-book should be kept wherein all fuetua- 
tions of prices loth at the depot and in tho open market are care- 
fully recorded, 

The mode of sale will gonerally be by open tenders, sealed tenders 
and public muetions being resorted to only in the case of such stock 
as must be got rid of at once, Stock of this kind will genorally 
consist of deteriorating material or material likely to deteriorate if 
not sold off quickly. But if it is not possible to placo a well-paid 
and trustworthy man in charge, the only plan to follow in offoot- 
ing tho ordinary salos is to fix from time to time, for the guidance of 
the establishment, a tariff of prices, to which the utmost publicity 
should he given. 

At all large depéts the esthblishment of saw machinery will 
never fail to result in a marked increase of revenue, By its means 
the scantlings most in demand could be prepared at once, either on 
indent or in expectation of buyers, and all odds and ends could be 
utilized to the utmost extent of their value. For this reason, it 
would ho an advaniage to place the dopit whero wator-power can 
be used, sinea snch power cost noxt to nothing, and the machinory 
required for it is of the very simplest description, boing most of it 
capablo of being repaired without skilled labour. In thé absoneo 
of such advantages, stcam machinery must bo used, the wood re- 
fuso supplying the necessary fuel. In Government depdts no wood- 
working machinery beyond a simple saw bench should be intro- 
duced, further conversion being properly left to private dealers. 
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PART II. 


COLLECTION, PREPARATION, AND DISPOSAL OF MINOR 
PRODUCE. 


Unxper the term minor produce is included every useful sub- 
stanco that can be obtained from a forest besides timbor and fire- 
wood, The forests of India are particularly rich in minar produce, 
Loth in regard to quantity and varity, anda knowledgo of how to 
utilize the various descriptions of such produce is, therefore, of 
peculiar importance to us. Ab presont, owing to the backward 
condition of the country, the demand is limited ; but with the do- 
velopment of meahs of communication, a rise in the standard of 
living, and the continued expansion of internal as well as oxternal 
trade, the oxploitation of minor produce will become a most import- 
ant source of national wealth. 

‘A complete study of the utilization of every article of minor pro- 
duce would lead us a great deal too far, and would require several 
large volumes, Hore it will suffice to consider ina general manner 
how they aro obtained from the forest, and to what extent they 
may be utilized without unduly interfering with the main end of 
sylviculture, namely, the production of timber and firewood. ‘Tho 
subject will be treated under nine principal heads as follows :— 

I.—Utilization of herbaceous vegetation. 

JI.—Utilization of the flowers and fruit of trees and shrubs. 
TII.—Utilization of tho bark of trees and shrubs, 
TV.-—Utilization of the leaves of trees and shrubs. 

V.—Utilization of minor produce obtained from wood and 

from the interior of stems. 

VL—Utilization of minor produce furnished by tho roots of 
trees and shrubs. 

VII.—Utilization of exuded products. 

VIII.—Utilization of animal products. 

LX,—Utilization uf minerals and some other products. 


CHAPTER I.-UTILIZATION OF HERBACEOUS VEGETATION, 


The herbaceous vegetation covering the ground in our forests is 
peculiarly abundant, but consists chiefly of grass. On it, at pre- 
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sont, depends the entire system of agriculture of the country, and 
hence its title to first consideration. It supplies (1) pasturage, (2) 
hay and cut green-foddor, (3) ensilage, (4) litter, (5) fibres, (6) 
material for thatching and for making mats and baskets, and (7) 
drugs, dyos, &e. 


Section 1.—Pasrunagz. 

In the present condition of our agriculture, pasturago is the 
most. important want supplied by the herbaceous vegetation grow- 
ing in our forests. Nearly half the live-stock of tho country 
depends entirely on the forests for its sustonanco, while an extreme- 
ly large proportion of the rest is driven for some period or othor 
of the year to graze there, Forest grazing has been for so many 
ages an essential part of our rural economy, that with a climate op- 
posed to meadow cultivation on any appreciable goale and national 
habits and religious prejudices which preclude gny extensive con- 
sumption of meat, it will always continue to be the chief mode of 
feoding cattle. 

The fields, owing to the enormous population and to India being 
one of the granaries of the world, will never cease to be used prin- 
cipally for the production of food-grains, oil-seeds, and fibres, fodder 
being, as now, only a by-product. ‘Thus we must submit to most 
of our forests being usod as permanent pasture grounds, and must 
accordingly arrange for tho fallest utilization of the fodder they 
yiold, consistently with the production of timber and firewood. 
The forest-grazing question acquires its highest importaneo in dry 
countries with a low rainfall, and in billy and mountainous districts 
whore the extent of available arablo land is usually hardly sufficient 
for producing the food of the population. 

The advantages accruing to agriculture from forost-grazing are 
thus unquestionable and incalculable, For tho forests themselves, 
the advantages are few and only occasional, while the disadvantages 
are enormous, and may tend io the extermination itself of the 
forest, 

The advantages may be said to be four in number. Firstly, graz- 
ing helps to keep down the rank growth of grass and weeds, which 
come up in profusion even under a dense leaf-canapy with only a 
modicum of light, and interfere with reproduction. Secondly, 
when the ground is sloping, but not so steep as to require careful 
protection against slipping, the going to and fro of cattle breaks 
up and loosens the surface soil and thus prepares it for reproduc- 
tion. Thirdly, whero in opon glides and blanks tho soil gots 
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covered with a closo matting of grass roots impenetrable to the deli- 
cate roots of forest seedlings, there the sharp feet of cattle and the 
plucking action of their bite combine to tear up the grass at numer- 
ous points and thus make oponings for seedlings. Iastly, in all 
conifer forests, without the crushing action of the feet of cattle, the 
dry undecomposed needles form a thick layer over the ground, 
through which the roots of seedlings are unable to reach the mineral 
soil below, or are at least able to do so with difficulty, 

Exceptionally, a fifth advantage may be derived from regulated 
grazing. In mature babul forest, when a now generation of 
seedlings is required, the appearance of this latter is singularly 
accelerated by admitting goats and folding them at night within 
the area whilo tho pods aro falling. The sceds that have been 
voided by the animals germinate without delay, whoreas the rest 
generally take at least a whole year to sprout, during which time 
they are exposed to every cause of injury or even eumplete de- 
struction. + 

Tho principal dangers arising from grazing are as follow :—(1). 
The removal of the herbaceous vegetation moans the loss of so 
much manurial matter, including potash, phosphorus, and nitrogen 
in its most assimilable form, (2). Tho animals break and crush 
young seedlings, the heavier kinds under their broad hoofs, sheep 
and goats with their sharp and quick-moving fect which cover but 
little ground at cach step, the mischiof being aggravated in the 
caso of sheep by their moving in a dense mass together, (3), 
Forest-bred cattle, and even those that are only partly stall-fed, ac 
quira the habit of cating tho loaves and twigs of forest treos with as 
much relish as they browse off grass and herbaceous vegetation. 
All cattle without excoption, when very hungry, fall greedily and 
indiscriminately ou vvory green thing bofore them ; and we know in 
what a starving condition the animals are brought into the forest 
every year from the villages. To make matters worso, those animals 
arrive when tho grass is dry, hard, and tasteless, go that in their 
famished condition they make at once for all the low forest growth, 
which, as a rulo, puts forth now folinge before the new grass makes 
its appearance, Now we know that a woody plant suffers most and 
recovers least easily while its new flush of leaves is coming out. 
Thus tho heaviest grazing occurs during the most dangerous season 
for forest vogetation. Broad-leaved specios, yiolding, as they do, 
the boat fodder, suffer most, (4). When tho soil is wet, the con. 
stant tread of the animals beats it down into a hard pan quite im- 
penetrable to the roots of forest seedlings, and it is when the soil 
las beon drenched by rain that soods germinate ; hence the presence 
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of cattle during the rains, and, in tho Himalayas, also during spring, 
is a great bar to natural reproduction, if it does not entirely 
prevent it. (5). Young animals are much moro destructive than old 
ones, since they nibble at forest growth not only for their food, but 
also sometimes from pure mischief ; sometimes to reliove the irrita- 
tion arising from the cutting of new tecth. (6). The continued 
admission of goats into a forest results, in a few years, in its com- 
plote disappearance, sinco theso animals prefer;the leaves of woody 
species, when they can got them, to the finest grass. They alto 
gnaw off bark, and, besides standing up to their food, they throw 
themselves on to flexible stems, thus bending them down under 
themselves and getting at tho tops of snplings up to 9 and 10 feet 
high, Even camels, in spite of their very much higher reach and 
the peculiar way they have of tering off a long suecossion of leaves 
and twigs, ave less to bedreaded than goats. Sheep, from naturally 
holding their heads along the ground, will seldom touch anything 
lee if they can get grass ; but when the grass is dry and hard, they 
may nibble off leaves at the height of their heads." Buffaloes, even 
when they eat only grass, crush young growth up to the size of sap- 
lings, and when bard pressed for green food, have been known to 
‘use their onormons weight to hend down to the ground poles up to 
12 inches in gitth and 14 fect high, Cows are the least harmffil 
of all domestic stock (elephants, ponies, and horses aro in too small 
numbers to be taken into account), and will, as a rule, not touch 
seadlings and saplings of forest trees, even if abundant and mixed 
up with tho grass, unloss this last is very bad indeed. ; 
Somo species, such as Anogeiams pendula and Prosopis apicigena, 
are oxtremcly resisting to the effects of constant browsing ; but, 
oven in their case, the appearance of now seedling growth, except 
in the midst of thorny bushes, is an impossibility, and tho indivi- 
duals that survive ara permanontly stunted and often reduced to 
low twiggy knotty bushes which spread out along the ground. 
‘Tho advantages and dangers connected with grazing in the 
forest have now been briefly considered. 1t has also been shown 
that tho provision of grazing ona large scale is, in present cir- 
cumstances, an unfortunate necessity. Some general rules must 
hence be given for regulating its exercise, while avoiding or mini- 
mising the attondant risks. In the first placo, goats and camels 
must be rigidly excluded from all areas which are intended to 
prow wood, mature babul crops heing, however, exeopted in favour 
of gonte during the fill of seed immediately preceding the re- 
quired appearanco of the new crop. All othor animals also must be 
excluded from areas under regencration or containing abundant 


NOTHA ON THR UTILIZATION OF FouRRTS. 405 


young growth not above their reach, while the ground is soft and 
sodden or seeds aro germinating or the grass is dry and wiry and 
the tree-species are in leaf or coming out into leaf, Otherwise 
cows, buffaloes, and in many cases oven sheep, miy be admitted in’ 
restricted numbers and in small herds or flocks at each place, since a 
number of animals moving in a mass would make a clean sweep of 
everything before them and tread the soil into a hard pan. In re- 
gulating tho sizo of the flocks and herds and apportioning to them 
the areas in which they may range, we may assume that for every 
100 Tbs. of live weight each animal requires per diom from 10 to 
12 lbs, green weight of fodder, and that an acre of forest land, in- 
clusive of unproductive portions and fully canopied areas, produces, 
on an average, about 12,000 lbs. green weight of edible grass, of 
which hardly one-third remains in a fit condition to cat during the 
six months of the year that grazing is permissible, It is, therefore, 
evident that the smallest area of forest Iand that can be assigned 
per head for those six months cannot be less than 2} acres for cows, 
4 acres for buffaloes, and } acre for sheep, These are minima 
figures, and tho actual areas assignable, after deductions in the in- 
tereats of reproduction, unstable soil, &., will considerably exceed 
those figures. If moro cattlo are admitted than the forest can stand, 
we must make up our minds to sacrifice the woody growth : ex- 
cessive grazing and forest prowth are totally incompatible terms, 
Actually, in many places, the number of head of cattle is in excess 
of the capabilities of the forests, and the assumed necessity (in 
nearly every case totally unfounded) of providing grazing for the 
entire number is the cause of so much lamentable deterioration 
and arrested progress visible overywhore. It is undeniable that 
the number of cattle is enormously in excess of requirements, At 
any rate, hundreds of thousands of utterly useless brutes ravage 
the forests, and two half-starved, ill-bred animals have to”be used 
where a single well-fed, well-bred one would suffice. ‘Thus, wero 
it not for the neglect and apathy of the Indian agriculturist, 
the demand mado on our forests for grazing would probably be 
well within the capability of nearly every one of them. ‘To over- 
come this neglect and apathy of ages we must enlist on our side 
the sympathies and powerful aid of the Agricultural Depart- 


ment, 
Each group of animals must he in charge of responsible herdamen 


sufficiontly numerous to control them and to drive them over the 
entiro allotted aren, so that no part may bo overgrazed. In areas 
into which cattle are admitted to keep down tho grass and woods, 


or to wound the soil or to crush an excessively thick layer of doad 
8 
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undecomposed débrig, if should he a condition of admission that 
they are driven regularly backwards and forwards over tho whole 
area, and especially there where they can de most good. If the 
animals are penned within the forest at night, a special spot must 
Qe fixed for them which is a natural blank, and is not immediately 
surrounded by promising and abundant young growth. Every 
animal of the bovine class should have a bell hung from its neck, 
so that no animal may stray without the fact being at once de- 
tected. Tho leaders of a fleck of sheep should also have bells. 
‘The herdsmen, when out in the forest with their cuttle, should not 
be allowed to carry any woodmen’s tools with them ; but in case 
they are allowed to lop, they may havo with them light hatchets 
or bills, Infringement of rnles on their part must be followed by 
heavy fines or stmmary expulsion from tho forest, together with 
suspension, if necessary, from ihe privilege of grazing for a detér- 
minato period. 

Lastly, in crops of mixed ages, especially if young growth is 
deficient, every assignment should be further divided into two or 
more equivalent portions and a rotation established, so that each 
area may have a certain period of rest. 

When grazing is charged for, the feo per head to be levied for 
the different classes of animals shonld be regulated by several cem- 
bined considerations, the principal of which are (1) their relative 
destructiveness from a forest point of view, (2) their relative value, 
(8) the quantity of fodder they consume, (4) the market value 
of the fodder, (5) the wealth of the general population, und (6) the 
degree of conservancy to be adopted. Thus, although a goat will 
cat less than a filth of what a plains cow will consume, the respec- 
tive fees to be levied should be considerably in excess of the ratio 
of 1to 5, As so many different considerations affect the question 
of the amount of grazing dues, it would be absurd to adopt the same 
tariff of rates for a whole province or even for a whole district 5 
and often even two neighbouring forests, which are under differ- 
ent degrees of conservancy, will require different rates, Similarly, 
the proportionate rates for the different classes of animals ought 
not to be the sane everywhere. Tor instance, in the North-West 
Himalayas, the diminutive hill cow is hardly worth more than a 
sheep or goat, while in most other parts of the country, the value of 
a cow is 4 to 10 times higher than that of a sheep or goat. The sim- 
plest way of reducing the number of animals of any class grazing 
ina givon forest is to’ raise the grazing feo. Remembering this, 
if the grazing in any forest is in excess of its capability, we have 
only to gradually raise the rates until the number of cattle is 
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brought down to the desired figure ; tho effective rates in each 
caso will depend on the wealth of the population and the valio of 
tho cattle, Sometimes, however, certain classes of people may 
have to be specially favoured, such as backward junglo tribes which 
are under our particular protection, or inhabitants of villages com- 
posod exclusively of our work-pooplo ; and in thoir case a limited 
number of animals per family or household may be admitted to 
graze at lower rates, only those in excess of this number being 
taxcd according to the genoral tariff, The full rates at present 
Jevied in most provinces are far too Jow in comparison with the 
amount of fodder consumed and the value of the animals. 

The levy of grazing dues gives, more than the collection of any 
other kind of forest revenue, special facilities for oppression and 
extortion, for there is scarcely a household in the neighbourheod 
of forests which does not possess at least one gout or cow. For this 
roazon the arrangementa for collecting the dues niust be made with 
the greatest care, At the same time they should be such as not to 
engross the time of the establishment. ‘The system will have to 
he different according to circumstances. For cattle which go to 
graze in the forests during the day and roturn to their villages at 
night, the plan which commends itself mont is to require annual 
returns from the patwaris and headmen jointly, a few of these re- 
tums being checked, to test their general accuracy, by the forest 
staff. On receipt of the corrected lists, the dues should be collect- 
ed hy the Collector of the district in the same way as land revenue. 
In some districts a triennial census of such cattle is made, and a 
grazing assessment is fixed by villages for a period of threo years, 
the amount assessed being collected annually by the district offi- 
ciala Wke land revenue. This is perhaps the simplest and least 
inquisitorial system that hae yet been dovised, tut many changes 
may occur in the number of eattle in a village during the period 
of thres yours. For eatile which pass the night also in the forest, 
the forest staff must hoth count the cattle and collect the dues, m- 
less the same cattle have been paid for through another channel, 
jn which case the herdsman must come provided with a pass for 
the number of head already paid for. .A copy or duplicate of sch 
pass must be sent for check to the District Forest office. 


Srotion [1 —Hay AND CUT GREEN FODDER, 


The removal of grass means, just as in the ease of grazing, the 
Joss to the forest of so much precious manurial matter ; but, in 
nearly every case, this disadvantage js much more than counter- 
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balanced by the benefits accruing therefrom. In frosty localities, 
if tall dense grass protects small seedlings, it, on the other hand, 
makes it very difficult for them to rise above it, as it increases by 
several degrees the intensity of the cold. Heavy frost will lie 
upon the grass in grassy Jand, when on bare open land the temiper- 
ature may be several degrees above freezing. In the case of high 
temperatures, however, surrounding and overtopping grass is near- 
ly always beneficial. For young scedlings struggling in the midst 
of grass, cutting the grass is a inuch bettor and snrer means of 
gotting vid of it than grazing, with all its attendant risks. On 
this account graes-cntting should be encouraged as much as possible 
wherever it will lead to a diminution of grazing. The closing of 
the forest areas in Ajmero against. grazing has not only resulted in 
the possibility of growing forest on dry, hare, rocky hill-sides, but 
even in an increase in the production of fodder, so marked as to be 
freely recognised by the population itself, which clamoured most 
against the measure on its introduction only 15 years ago. But 
the grass-cntters must be warned to be carefnt not to cut off seed~ 
lings with the grass, and the uso of scythes should be strictly pro- 
hibited. 

Greon grass from the forest can be used only by people living 
within che distance of a day’s journey. Henee for a more genoral 
utilization of the fodder, it should be converted into hay, the pre- 
paration of which must, therefore, now be deseribed. 

Grass for hay should be cut immediately it is in full bloom. 
After this period, the formation of seed robs the stem and leaves of 
potach, nitrogenous matters, and phosphates, and the earbo-hydrates 
aro converted into conrso fibre, so that the grasx becomes poorer 
in nutritive substances and the proportion of indigestible fibre 
increases, Moreover, the farther vegetation of the plant and tho 
progress of finctification continue to exhaust the soil without 
any compensiting udvuntage. At any rate, the grass should bo 
cat before the seed is fully formed. As soon as the grass has been 
cut, it should be spread out to dry. If not dried quickly enough 
it would ferment, tho sugar in it being converted into alcohol, 
which would both destroy its flavour and nutritive value, and cause 
it to lose the well-known fragrance of hay. The alcohol also 
dissolves out the green colouring matter of the chlorophyll, so 
that hay that has not been dried quickly enough is yellow and not 
greenish. At the same time it must not bo dried too quickly, 
otherwise it beeomes too hard and is not so nutritious and diges- 
tible as properly dried hay. On the approach of evening, the 
grass, now partially dry, should be collected into heaps, so that the 
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dew at night may not undo the work of the day, The second day 
after the grass has been cut, it should be tossed up in the air with 
forks, after it has been spread out with a rake and the dew has 
evaporated, If the hay is now ready, it should be carted away or 
stacked ; otherwise it must be collected once more into heaps 
against the night, and, tossed up again with forks for another day. 
Wet weathor is of course disastrous for hay-making. Good hay 
is greenish in colour, appreciably dry, sweetish to the taste, and 
agreeably scented. The weight of hay is drd that of the original 
grass. 

To preserve hay it should be stacked, in order to protect it from 
wind, rain and dew, and, at low elevations, also from white ants. 
The ordinary Indian way followed in the plains is to tie up the 
hay in bundies from 1 to 8 Ibs, each, which are piled up in stacks 
rosembling either a house with a pent roof or a circular but with 
fa conical roof, The dimensions at the eaves in either case is 
greater than thoso at the base, in order to let the rain drop off on 
the ground clear of the hay. The former kind of stack is the 
easier one to build, especially when largo stacks are required. Such 
stacks, containing 200,000 Ibs. of hay, are not uncommon. After 
tho stacking is comploted, a roof of thatch should be put on. For 
the first kind of stack the thatch can be constructed on the ground 
and then put up and kept down with ropes heavily weighted at 
the ends, thereby also securing compression for the hay—another 
vory important advantage gnined by the adoption of that mode of 
stacking. For the supply of tho army in cantonments Captain 
Wingato, tho officer specially charged with the forage operations 
of the Western Commissariat Circle of the Bengal Presidency, 
recommends the following system of stacking. A circle is traced 
on the ground of the required diameter and encircled with a 
shallow trench, the earth from which is used to raise the ground 
inside. Above this earth is laid a 4 to 6-inch bed of cinders, 
which not only keeps out white ants and rats, but also prevents 
damp getting in from below. Before the grass is stacked, the site 
is drossod, 50 as to givo it the form of a flat dome, The height of 
the stack at the eaves is about two-thirds of the diameter at the 
base, and the diameter there at least 6 feet in excoss of the lower 
one. Tho stack is then finished off in the form of a cone with 
steep sides, It should not be thatched until it has settled. This 
takes about a fortnight, and in the meantime the hay is protected 
with tarpaulins, In the Himalayas, where space is always a de- 
sideratum, the stacks are usually built up loosely, in a more or less 
globular form, on pollards or in the crowns of trees in the midst 
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of,the main branches, Well-kept hay will remain good for more 
than three years, 

In many parts of India hay is pretty carefully made ; but not 
unfrequently the grass is cut when the seed is quite ripe, and even 
after the whole plant has become quite dry. No practice is more 
reprehensible, 

Our forests could furnish the whole country side with excellent 
hay, and remove, once for all, the frequent great embarrassmont 
experienced by the army in obtaining forage. But the dispropor- 
tionate bulk of hay, compared with its weight, renders its trans- 
port difficult and expensive, especially with our high railway 
freights and deficient means of communication, Hence its export 
beyond two or three days’ journey by cart has been hitherto im- 
practicable. To remedy this very serious drawback, the practice 
has, since the last year or so, been experimentally resorted to of 
compressing the hay into bales weighing about a maund each and 
bound round with iron bands, just like a bale of cotton or picco- 
goods, or with iron wire, the latter requiring no rivets and being 
at least 2 Ibs. lighter for each bale. This plan was very succese- 
fully followed in 1889 and 1890 in the Changa Manga plantation, 
when the entire outturn was taken by rail to the cavalry camp at 
Muridki, a distance of about 60 miles. Tho compression was 
effected with hand-worked Boomer presses, which are easily port- 
able and readily put up. ‘The advantage of compressed bales of 
fodder to an army in the field is incalculable ; and even in ordi- 
nary peace timos their transportability and non-liability to spon- 
taneous combustion will render them invaluable in large towns and 
cantonments, especially those situated at a distance from sources of 
supply. At Amritsar, in the Punjab, a largo steam factory, con- 
taining several presses and managed by a rich company under 
Buropean supervision, has been at work for the past Uree years. 

Better than ordinary compressed fodder is fodder compressed 
in combination with some sweet glutinous substance, which, by 
filling up all air-spaces, converts the balo into a solid mass. Mr. 
Arthur Rogers, a railway mechanical engineer, who originally 
conceived this excellent idea, has patented a most successful pro- 
cess, in which treacle is used as the cementing substance. The 
treacle increases, to a marvellous oxtont, the nutritiousness and 
palatability of the fodder and makes it keep good for an indefinite 
period. Moreover, it makes use of the interstices which would 
otherwise only contain air, and thus helps to economise space. 
Some bales of Mr. Rogers’ fodder were found totally unaffected 
aftor having been buried in the ground for three years. 
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Srotton TI].—Grass preserves. 

It will bo appropriate to say a few worda here regarding the 
formation and management of grass preserves, a matter that has 
real importance for the Indian Forester in the neighbourhood of 
large towns and cantonmonts and in dry placos on the North. 
Western frontier, whoro a ready supply of fodder for any military 
emergency is a necessity. We may have (1) unirrigated natural 
grass preserves, or (2) irrigated presorves. In both classes of 
Preserves a aprinkling of deep-rooted trees with shady crowns 
helps the growth of the grass. 


1. Unierigated natural grass preserves. 


The special maintenance of such preserves is to he recommended 
only when the rainfall exceeds 10 inches and the soil is at least of 
medium quality. The coarser grasses and weeds should he grub- 
bed out; and if money is available, tho land should onee for all bo 
ploughed up, top-dressed with well-rotted cattle droppings or pou- 
drette, and sown with seeds of the better kinds, The quantity of 
seeds to be sown will vary from 3 to 10 Ibs, per acre, according to 
the species. Once established, the preserve requires only to be 
kept free of undesirable growth and top-dressed from timo to time 
with manure. Grazing or tho periodical cutting of the grass 
should nover be entirely stopped, for thero is no moro offective and 
economical mode of improving the quality of the fodder and of 
keeping out coarse species than allowing moderate grazing at the 
proper seasons und maintaining the ground clear of dead tussocks. 
Tf cut fodder is required, as many as threo and sometimes even 
four cuttings may be taken off during the first three months of the 
rains, the next crop being left, if necessary, to mature for hay. If 
the same arce has also to scrve asa grazing ground, grazing may 
be permitted during the first two months of the rainy season, and 
again after the erop of hay has been removed. Combined grazing 
and cutting is better than cutting alone, as the grazing makes the 
grass grow closer and the droppings of the animals constitute so 
much effective manure. Heavy or frequent manuring or any kind 
of intensive treatment is of course quite out of the question in na- 
tural presorves, oxccpt in the immediate vicinity of large contres 
of population, At Allahabad, off extensive unirrigated areas that 
have now been systematically treated since 1882, the yield of green 
grass is as high as 800 maunds per acre per annum. 


2. Irrigated grass preserves. 


Irrigation places in our hands an instrument which enables 


412 NOTHS ON THE UTILIZATION OF FORRSTA, 


every desirable species of grass to be ‘cultivated in the greatest 
abundance possible. In this country we seldom, if ever, find any 
area that is covered at every point with only the best kind or kinds 
of fodder grass, Hence the first thing to do is to sow or plant up 
the land with good species, after levelling the ground and laying 
out the irrigation channels. 

Certain kinds of grasses, especially thoso which spread by means 
of runners, may be planted ; tho rest are best sown at the rate of 
from 20 to 40 ths. of seed to the acre, according to the species used. 
The usual method of preparing tho land, which will probably uever 
be superseded, is to plough it up and top-dress it with manure. 
This method can give in the very first year of cultivation as much 
as 600 maunds of green doob (Cynodon Dactylon) per acre. Gene- 
ral Ottley’s system, which is said to increase the yiold by at least 
30 per cont. by giving cight cuttings per annum at the rate of 56 
maunds of green grass each per acre, and to get rid of the soda 
efflorescence in reh soils, consists in excavating the soil to a depth 
of 18 inches, putting in a 9-inch layer of fresh litter or other manure 
and roturning the earth, thoroughly sifted, over the manure. 
Finally, the area is divided off into beds 3 foot wide and enclosed 
by a ridge of eurth to hold the irrigation water, ‘Tho system bas 
not yet lud a fuir Lrial, but it is boyond question a most costly one, 
and for thut reason alone can never be genorally adopted. 

‘The land should he irrigated once every two, three, or even four 
weeks, the soil being flooded and thoroughly drenched each time. 

It is evident that in irrigated preserves grazing cannot be per- 
mitted and the grass can only be cut. 


Srction 1V.—Ensi.acs. 

Silago is fodder obtained by storing green material under _con- 
tinued compression and exclusion of air. 

Tho simplest method of making silage is to oxoavato a rectangu- 
lar pit not less than 8 feot deep, in a stiff soil impervious to air. 
In order to pack the fodder close and thus diminish the quantity 
of air necossarily left in tho pit, it should be chopped short und 
stratified, each stratum being well trodden down by men and boys 
before the next one is laid on, The thickness of the layers, when 
completely settled, should not exceed 3 inches, and the shortness of 
chopping will depend on the stiffness of the material to be ensil- 
aged. If the temperature of the air is much under 95° Fah., anew 
stratum must not be put on until a certain degree of fermentation 
has occurred in the one previously Inid down, This fermenta- 
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tion not only brings up the temperature to the right point, but as a 
diroct result of the formation of carbonie acid, which is heavier 
than air, this last is driven out of the fermenting heap. If the tem- 
perature of the air is already high enough, the filling should be done 
quickly, but not so quickly as to prevent the contents from settling 
down and a certain amount of fermentation setting in. The pit 
should be filled with the fodder within about a foot of the top. 
The covering should consist of bamboo or other cheap matting, 
overlaid with sufficient closely-rammed earth to create a pressure 
of from 100 to 150 tbs. to the square foot. The contents of the pit 
will continue to subside, and with them also the covering, which 
should be constantly watched for cracks, until there is no farther 
settling. Unless the contents are well compressed, they become 
overheated and the silage is rendered poor and uneatable, At the 
end of from three to six months tho silago is ready for use, but it 
can of course be kept unopened for several months longer. The 
portions at the top and sides are nearly always over-fermented and 
not fit to be eaten, but all the rest is highly nutritious and whole- 
some, although if possesses a peculiar flavour and odour, to which 
cattle must generally become accustomed before they take to it, 

A more elaborate mothod, which is, however, perhaps unneces- 
sarily expensive, is to line the pit with masonry and cement, and 
effect the compression with planks and mechanical appliances. 

What occurs in the pit while the silago is forming may be briofly 
described. Provided the temperature is not too high, minute organ- 
isms (ferments), tho germs of which are enclosed with the fodder, 
grow and multiply rapidly. Under the action of these ferments 
certain acids, the most important of which are lactic and butyric, 
are formed at the expense of the carbo-hydrates present in tho 
fodder. If air is not perfectly excluded, oxidation becomes too 
rapid, and the temperature rises high enough to kill a large propor- 
tion of the ferments, thereby arresting the formation of the two 
acids just named, so that sweet instead of sour silage is produced. 
Whichever kind of silage results, there is a loss of carbo-hydrates 
and of nitrogenous matters (especially of truo albuminoids) and a 
consequent increase in the proportion of indigestible fibre. The 
total loss of solid matters varies from 24 to 28 per cont. 

The difference between sweet an] sour silage may be summed 
up thus, Sweet silage contains somewhat Jess water, a smaller 
quantity of acids (sweet silage from 0-02 to 0-1 per cent., sour up 
to 2 per cont.), and about 4 per cent. more albuminoids, but 2 per 
cent. less carbo-hydrates, and about 8 por cent, more undigestible 
fibre. Moreover, it does not keep so well as sour silage, and, when 
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given in large quantities to milch cattle, it taints their milk, al~ 
though eaten in moderate quantities it improves it. On the whole, 
cattle take more readily to sour than to sweet silage. 

Silage contains a smaller proportion of nutritive matter than 
hay ; but, whereas hay can he made only with the finer grasses, the 
coarsest materials, that could not otherwise bo utilised at all, can 
ve ensilaged and rendered tender and palatable. 


Section V.—Lirter. 


From an agricultural point of view, litter is the dry absorbent 
vogetable material placed undor cattle where they aro stalled, with 
the object not only of giving tho animals a soft warm bed to lie 
upon at night, but also and principally of collecting, for use in the 
fiolds, their droppings and urine. In India, geass and atraw are, 
asa rule, so abundant that the leaves und sialky of other herbace- 
ous plants are hardly ever used ; and, indeed, the practice of litter- 
ing cattle obtains on only a very small scale, owing both to neglect 
and to so largo a proportion of the cattle being either sent out into 
the forests to graze, or fglded together, almost as closo as they can 
stand, in an open railed enclosure. 


Section VI.—Finne. 


Amongst herbaccous species, the most generally utilised for the 
fibre they yield are certain grasses, and a few species of Tiliaces 
and Malvacex. 

None of our grasses yield any really textile material, thoir fibres 
being suitable only for making ropes, matting, and paper. The most 
important, as well as by far the most valuablo, of our grasses are the 
bhébar (Ischemum angustifolium) and the munj (Saccharum Sara). 

The former grass grows gregarionsly on dry bare slopes along 
the foot of the Himalayas and in the hilly parts of Behar, Chota 
Nagpur, Western Bongal, and the northern districts of the Madras 
Presidency. Tho late Mr. Routledge, the great paper manufac- 
turer of Sunderland, declared that “It closely resembles esparto, 
but does not contain so much glutinous and amylaccous matters, 
nor so much silica. * * * * * A small quantity of bleach brings it 
up toa good colour. The ultimate fibre is yery. fine and delicate, 
rather more so than esparto, and of about the same strength ; the 
yield is, however, 42 per cent., somewhat less.” Mr, Edwards, 
of the Lucknow Pager Mills, found the yield to be only a little 
more than 85 por cont. but the specimons he experimented with 
had beon badly collected, the top parts of the plants being some- 
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what perished. Wo havo thus in this grass an extremely valuable 
paper-making matorial, but unfortunately our fow paper mills are 
not yet capable of turning out the finer kinds of paper, and are 
situated too far away from the bhibar-producing tracts for the raw 
material to be Janded at them at romunerative rates. For the pre= 
sent, thorofore, bhdbar is used only for making cheap ropes. Doing 
up the grass into well pressed bales will, no doubt, reduce very ap- 
precinhly cost of carriage. 

The munj grows in abundance in all moist low-lying places, 
especially those which are occasionally flooded-eyery year. Its 
fibre, which is obtained from the long sheaths closely enveloping 
the stalk, is used both for rope-making and for weaving into very 
durable and handsome ornamental carpot-like mats which white ants 
will seldom touch. 

Grasses required for fibro should be cut only when perfectly 
ripe and as soon as they are ripe ; otherwise the nightly dews which 
then prevail, followed by the hot morning sun, would produce in- 
cipient decomposition and weaken or destroy tho fibre, Bofore 
export, the cut grass should be cleaned of all decayed and useless 
portions. Itisa fact proved by experience that annual cutting not 
only keeps up the quality of the grass, but also increases the yield. 
If cutting is neglected even for one year, the production fulls offin 
an astonishing manner. The annual burning of the grass also 
improves its quality, by rendering it finer and more fibrous ; but it 
is ovident that the forest on tho dry hill-sides affected by the bha- 
bhar grass cannot be burnt with impunity. 

Amongst the herbaceous Tiiacea the most important fibre-pro- 
ducing species belong to the genus Corchorue, two of which, under 
cultivation, furnish the juto of commerce, All tho wild spocies 
yield valuable fibre, but their utilization has hitherto been only 
local. Liko the fibres of the mallow family next mentioned, the 
fibres are all textile and also make good cordage and paper. Thoy 
deserve very much more attention than they have hitherto received. 

In the mallow family, the herbacoous fibre-yielding species 
belong to the genus Hibiscus, and to them may he added the 
Malachra capitata. 

Tho fibres of the plants belonging to both the above-mentioned 
families aro genorally anastomosed, but they are joined together 
so lightly as to bo easily soparated bya short period of maceration 
in water. Plants collected before flowering occurs, yield a finer 
and more silky fibre than they do later on; but the strongest fibre 
is obtained when they are in fruit. The fibro must be cairacted 
at once, otherwiso fermentation sots in and deterioration ensues, 
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Section VII—MarEniaL FOR THATCHING AND MAT-MAKING. 


Moro than half the population of the empire live undor thatch 
roofs, and nine-tenths of this enormous number under thatch com~- 
posed of grass, used eithor by itself or with leaves packed in between, 
in order to secure more perfect tightness combined with lightness. 
The durability of grass under complete exposure to the sun and 
atmospheric influences is in direct ratio to the proportion of hard 
fibro it contains, and in inverse ratio to the quantity of sugar, 
starch and nitrogenous matters init. Hence tough fibrous grasses 
are tho best for the purpose, and no thatching grass should be cut 
until tho seed has ripened and the stalks have begun to dry. 
After it has been cut, the grass cannot be dried too quickly and 
put away under shelter from dew and rain. The soonor it ia used, 
the botter. 

For matting, the stalks of both sedges and grasses are employed 
after they have been deprived of their leaves. The most suitable 
apectos are thoso which have long, straight, well-silicified stalks, 
with sufficient fibre to prevent their being brittle. Like thatching 
grass, the material for matting should bo cut only after the seed 
has ripened and the stalks are nearly dry. The matting made is 
not only-used for covering floors, but also as a ceiling immediately 
under thatch roofs, It is also, when stiff enough, sometimes used 
directly for roofing, and especially for putting over open carts and 
stage coaches during tho rainy season, 

Another use made of the stalks, besides mat-making, is in the 
manufactnre of “chicks.” With the thick lower portion of the 
stalks of the large Saccharums are made the chicks commonly 
hung round verandahs in Northern India. In the Indian mode 
of papor manufacture a fine grass chick takes the place of the 
wire netting on which the half stuff is caught in becoming a sheet 
of paper. 


Srortox VIII.—Oraer uses oF HERBACEOUS VEGETATION. 


Numerous specios are eaten by man as a vegetable, some of 
thom being equal to the best kinds grown in kitchen gardens. 
Many others supply useful drags, whilo somo are used in the in- 
digenous arts of the country. Two species of lichens, Rocella 
tinctoria and R. fuciformis, yield the orchella of commerce, which 
gives on treatment with lime, carbonate of potash and urine, a 
yory valuable blue dye (litmus). Dyers use it also to produce 
crimsons. Khas-khae tatties and chicks, made of the roots of 
Andropogon muricatum, are well known. The demand for these 
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various species is, however, as yet too limited for any special 
reference to be made here regarding the mode of harvesting them, 


CHAPTER IL-UTILIZATION OF THE FLOWERS AND FRUITS OF 
TREES AND SHRUBS. 


The abundance and quality of flowers and fruit depend upon the 
exposure of the bearing trees to light. Some of the plants which 
produce saleable fruit and flowers either grow naturally in open 
places, or, being climbers, or trees towering above their compani- 
ons, require no help to obtain the necessary amount of light, In all 
other cases thinnings must be made round every promising indivi- 
dual, both before the bearing age in ordor to promote its growth, 
and during this age to cause it to extend its crown and produce a 
large crop of flowers and fruit.. When possible, trees furnishing 
valuable produce should be pruned just after a crop has been col- 
leoted. The extent to which the flowering and fructification of any 
species should be encouraged will, of course, depend on the demand 
to be met, tho prices to be obtained, and the relative value from 
both an economic and financial point of view, of the flowers or 
frnit, or both, as compared with timber and firewood. 

In order to collect flowers and fruit, the ground under the trees 
should be kept perfectly clean, as, even if the produce is to be 
plucked off standing trees, a large proportion fit to be utilized will 
always drop on the ground. Flowers and fruit that require to be 
dried for the market should bo at onco spread out in an airy place 
and turned from time to time in order to provent fermentation. 
They should also be preserved from rain and dew. When it is the 
seed that is wanted, the fruits should be treated as described in the 
Manual of Sylyiculture. Occasionally, only the kernels of hard 
seeds find their way into the market; the quickest way to get rid 
of the shells is to pass the seeds between mill-stones kept sufficient- 
ly far apart to avoid breaking the kernel. When the shell is soft, 
instead of the upper mill-stone, a properly moulded mass of stiff 
clay may be used. s 

Flowors and frnit servo various purposes. Some are eaten by 
‘man or beasts, e.g., the flowers of the Bassias (eaten raw or cooked 
after boing dried ; also yielding by fermentation and distillation 
a spirit resembling gin), Bauhinia variegata, &e., the fruit of 
‘the olive, Salvadora, Cashew, Zizyphusos, Artocarpuses, d&e., the 
seed of the Pinus Gerardiana, Buchanania latifolia, fe. In years 
of gregarious fructification, which are often years of drought and 
scarcity, the seeds of the various bamboos afford food to the forest 
population. Others yield dyeing and tanning extracts, such as the 
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flowers of Wondfordia floribunda (colours leather red and containg 
204 per cent, of tannin), Butea frondosa (yellow and orange colours, 
much used at the oli festival), Myctanthes Arbor-éristis (yellow), tun 
(yellow), &., and the various myrabolams, and the fruit of Mallotus 
philippinensis, §c. The beleric and chebulic myrabolams, which 
are most valuable when gathored just before they are ripe, contain 
30 to 50 per cent. of gallo-tannic acid, producing a soft and porous 
leather of a bright yellow colour. In 1880 the exports of my- 
rabolams from Bombay and Kurracheo to London amounted to 
235,000 cwts., valued at £180,000. In 1888-89 the quantity of 
myrabolams carried by rail and river in India, exclusive of Burma, 
exceeded 500,000 maunds, and was worth, in round numbers, 
12 lakhs of rupess. From a third class of flowers and fruits oil is 
oxprossed or distilled, eg., the flowers of the various scented grasses, 
of jessamine, &e., the seed of the Bassias, the stil, olive, apricot, &e. 
The oil of the Bassias and of sél is obtained by expression after 
boiling the seed and removing the hulls, the yield of oil being 40 
to 50 per cont. of the weight of the hulled seed. The oil of all 
these species congeals at a lower temperature than ghee, which 
it resembles when solid, and which it is often used to adulierate. 
Numerous flowers and fruits are used medicinally, e.g., the flowers 
of Acacia Farnesiana, &¢., and the various myrabolams and the 
fruit of Podophyllum, of Cassia Fistula, Strychnos Nuz-vomica, &e. 
A few kinds of fruit have special uses, such as clearing water 
(Strychnos potatorum), washing (the soapnut, Acacia concinna), 
poisoning water for fish (Randia dumetorum), &c. The fruit of the 
genus Hombaw and Calotropis yield. fibre which makes a soft stuf- 
fing for pillows and, in the caso of one species, can also bo spun. 


(To be continued). 


THE TREATMENT OF BAMBOO FORESTS. 


I wave read lately “8. E. W.’s” article on the “Treatment of 
Bamboo Forests” in Nos. 4—6 of the “Forester” for this year 
with great interest. The whole question of tho treatment of bam- 
boo forests is one of very great importance and interest, and of 
econree that treatment must vary according ta the species of the 
locality. “S. E. W.” refers to the male bamboo, Dendrocalamus 
strietue, and I am very glad to see that he, like myself, advocates 
eutting close to the ground, and considers that no harm rosults 
from doing go in spite of the native projudice against it. That pre- 
judico is, I oxpect, based rather upon practical than upon physiolo- 
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gical grounds: the bamboo eutter does not care to have to stoop 
to cut when he can with so much less oxertion cut at a height 
which does not necessitate stooping. 

In rogard to the question of the seeding of the male bamboo 
his experience accords with mine, that it is more correct to say 
that flowering in any given locality is caused usually by somo 
deteriorating influence, such as old age, a dry season, or maltreat- 
ment, rather than that it “flowers annually.” I take it what 
writers liko Brandis have meant by “ floworing annually” ia that 
in’almost any given year, in a specilic locality, certain clumps of 
the malo bamboo may be found in flower. It does certainly some- 
times flower gregariously in somo localities, for it did so last yoar 
in tho Golgonda forosts of Vizegupatam and the year before in the 
Kurnool Nallamallais, and its doing so was probably caused by 
oxceptional weather. But ordinarily, I think, a clump is found 
here and there in flower, and I fancy I have observed that in such 
cases it was a clump that had been overent or partly blown down, 
or in some such way badly treated. Can we not now put together 
our exporiences in the “Forester,” and ascertain definitely what 
the behaviour of the male bamboo is in different parts of India? 

Maltreatment is a source of extraordinary flowering even with 
those species whith are acknowledged to flower gregariously. For 
instance, a few years ago I got beautiful specimens of the flowers 
of Bambusa Tulda from a clump in the Calcutta Botanic Gardens 
that had been partly blown down and half uprooted. Neighbouring 
clumps which had not so suffered showed no sign of flowering. 

May I take the opportunity of asking your readers to help me 
with specimens of tho flowers, leaves, sheaths, &e., of any species 
they may come across, and with any general or specific information 
about bamboos? I have been for some time engaged in collecting 
specimens of, and information about, the Indian Bambusow, a group 
of the highest forest importance, and specimens and information 
will be most gratefully welcomod, and most especially from Burma 
and the extreme south of India. 


Denna : i 
16th October, 1890. J. 8, GaMse. 


TRAINING OF JUNIOR ASSISTANT CONSERVATORS. 


I ax aware that I am not starting a new idea when I suggest 
that Junior Assistant Conservators, when they first come out, should 
pass through a year of training in India, but J think the matter 
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has not been sufficiently considered, and I would add some points 
which I have nover yet heard suggested, 

When a man first comes to India ho is put into some Division 
and employed in such ways as his ignorance of the language may 
admit of ; but as a matter of fact he is not of much use except to 
draw his pay, and a Divisional Officer requires but little of him 
excopt to pass in the vernacular, and when at last he is put in 
chargo of a Division, he has practically no knowledge of adminis- 
tration, and has to shake into it as best he may at great discomfort 
and to the exceeding damage of Government interests, 

I would utilise this nondescript period by inducting the novico 
into the methods of Forest administration, teaching him the 
different systems of working in all branches in different Divisions, 
obliging him to pass in Indian Scientific Forestry (with its cognate 
subjects), and gotting him through his examinations—at least his 
Lower Standard and Law, 

But to arrive at this end I would be particularly careful to keop 
the Junior Assistant Conservators separate from the Sub-Assistant 
Conservators, Rangers, and Foresters at the Dehra School, whom 
they will eventually have to control, as to do otherwise would be 
highly subversive of discipline, and also because the course would 
not be the same ; but Dehra might be their hoad-quarters and much 
of value might be learned there, 

An officer of special all-round attainments should, I think, have 
charge of them, and take them through such books or lectures as 
was considered advisable, conduct them to all the most instructive 
places, and see that they worked at their departmental examina- 
tions—indeed have them properly instructed in the vornaculars, 

Bub this introduces what is certainly eomething of a drawback, 
namely, the fact that it would be easier to acquire Hindustani 
than suoh languages as Assamese or Burmese. Hindustani, how- 
ever, would apply to the majority, and as now tho local Govern- 
ment lists are separate, it would not in reality matter, from a 
seniority point of view, to a man if ono of his year in, say, the 
Punjab got through his vernacular examination and obtained his 
step while he himself (perhaps on the Burma list) was a year 
longer doing this, OF course, the fact of spending the first yoar 
in a Hindustani-spoaking country might loso him a year of pay 
ata higher rato; but it might even be possible to have special 
teachers for languages other than Hindustani, or thoso suffering 
from this delay might be in some other manner indemnified. 
This is, no doubt, something of a drawback ; but still Tthink the 
advantages of the plan should greatly outweigh the disadvantages. 
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Officers who have moved from one Circle to anather will admit 
how mneh is gained by a knowledge of the different methods em- 
ployed in different places. At present a man usually lives and 
dies in one Circle, and though he may be primed with the highest 
European theories (u very useful thing of course), yet he misses 
a great deal in India itself, 

T think, too, it would bea great gain for a man, when he first 
took up a Division, to bo better placed with reference to his passed 
upper subordinates who have been through Dehra. 


Q 


“§, B.-W.” ON THE TREATMENT OF BAMBOOS. 


“8, B.-W.’s” notes on the treatment of bamboo forests in the Cen~ 
tral Circle, North-Western Provinces, have been read by me with 
much interest, for I think that bamboos might receive more atten- 
tion and consideration. The effect of’ fire conservancy on bamboo 
forests has not hitherto received any attention, and it would be 
good if any Forester who has considered the subject would give 
us his viows thereon. 

Has clause iv. of tho Working Plan in foree in “8, E-W.’s” 
Circle been printed aright? It is not apparent why a higher price 
should be charged for bamboos extracted from blocks closed to 
cutting during the previous year. This seems a vory doubtful 
aneasure of protection, inasmuch us it would lead to the extraction 
of immature bamboos. 

Would “8. E.-W.” kindly favour us with the form of pass in use 
under clause i. of the Working Plan, and with a copy of the price 
list under clause ii,, hy means of which the advantage previously 
gained by exporting inferior produce is annulled ? 


24th July, 1890. Mavin-Kat 


THE ELECTRICAL PLANT OF INDIA, 


Tix Director of the Royal Gardens, Kew, has sent me the accom- 
panying extract from “Tron” of the 11th July, saying he would be 
very glad if { could tell him what it refers to, and help him to reply 
to enquiries on the subjest which have beon made to him. It is 
never quite safo to say that anything is absurd or a hoax until it has 
hoon properly investigated, and so T hope you will kindly insert this 
in case some Forest Officer may be able to help in tracing the plant 
au 
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referred to, and explaining what properties the plant possesses to 
cause such wondertul effects to be attributed to it, A somewhat 
similar case recently occurred of the “ Barometer” plant, which, 
after some discussion, turned out to be our well-known small climber 
with black and red seada, the Abrus preeatorius. It was experi- 
mented with at Kew, but little or no result of a character to con- 
firm its supposed powor of indicating approaching weathor-changes 
was obtained. It will probably be much the same with the 
“ Electrical Plant,” but we have first to catch the plant. I ima- 
gine that the Kew authorities have already made enquiries from 
the Bitor of “ Lron,” which respectable newspaper is scarcely like- 
ly to have inserted the paragraph without some assurance of the 
bond fides of its author. 
Denna: J. 8. Gamaur, 

16th October, 1890. 


“There haa heen diseovered in the forests of India a strange plant which 
possesses to a very high degree astonishing magnetic power. The hand 
which breaks a leaf from it immediately receives a shock equal to that 
produced by the conductor of an induction coil, At a distance of 19 feet 
a magnetic needle is affected by it, and it will be quite deranged if 
brought near. The energy of this singular influence varies with the hour 
of the day. It is all-powerful about two o'clock in the afternoon, but. 
is ineffective during the night, At times of storm its intensity augments 
to striking proportions. During rain the plant seems to succumb, and 
it bends its head during a thunder shower ; it remains there without force 
or virtue, even if one should shelter it with an umbrella, No shock ig 
felt at that time in breaking the leaves, and the needle is unaffected be~ 
side it. Our informant states that one never by any chance sees « bird 
or insect alight on the electric plant; an instinct seems to wara them 
that they would find sudden death. It is algo important to remark that, 
where it grows, none of the magnetic metals are found, neither iron, 
nor cobalt, nor nickel, an undeniable proof that the electric force belongs 
exclusively to the plant.”—Jron, 


AN EDIBLE FUNGUS PARASITE, 


Tun Jounal of the Bombay Natural History Society has recently 
published an account by Dr. Barelay of a fungus parasitic on the 
well-known forest tree Acacia eburnea of the dry districts of the 
Deccan, The following extract from the paper will doubtless be 
of interest to some of our readers -—~ 

“This Adcidium is one of considerable interest, not only on account 
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of the largeness of its effect upon the host bearing it, but because it is 
only the second species of Uredine which, so far as 1 am aware, is known 
to be eaten by human beings. The large hypertrophies caused by Hei- 
dium Urticw, Schum., var. Himalayense, on the common nettle of the 
outer Himalayas (Utica parviflora, Roxb.) are eaten raw, as I have 
myself seen, by the poor people on arconnt of the large smount of 
nutritions material atored therein by the mycelium of the fungus; but 
in the present ease the pure fungus itself is apparently eaten, and after 
some elaborate preparation, as I am informed by Mr. Wroughton, to 
whom I am much indebted for the kind trouble he has taken in sending 
mo specimens. I firet received a emall specimen of the fungus from 
Dr. Cunningham, v.28. in August, to whom it hod been sent, through 
Mr. Cotes, of the Indian Museum, Calcutta, by Mr, Wroughton, 
This had been gathered at Poona, but as the specimen was insufficient 
in many respects for any useful description, L addressed Mr, Wroughton, 
begging him to send me other specimens, and for any general informa- 
tion he might be able to gather concerning it. ‘To this he responded 
most generously, and all the information this paper contain, other than 
the mere diagnostic characters of the fangus, is hia, 

« There was at first some doubt concerning the botanical identity of the 
host, but Mr. Wroughton has convinced himself that it is undoubtedly 
Acacia eburnea, Willd., and known to natives es Murméti. In certain 
areas of the Poona district the fungus is most common, every tree or 
bush being covered with it; and it occasions such distortion and dwarf- 
ing of the host that attacked trees may be recognised from a great 
distance. The parasite appears to distort the stem much as the mistle- 
toe does the atem on which it grows. As Mr. Wroughton says, ‘it is 
fortanate that A, eburnea is of no value as a timber tree,’ as otherwise 
the presenca of the parasite would undonhtedly give rise to much loss. 

«The specimens I received showed, even on cursory inspection, that 
the parasite had a generally pervading and probably perennial mycelium, 
and that the presence of this mycelinm caused an excean of longitudinal 
growth in shoots, with very considerable hypertrophy or thickening, Dr. 
G. King, r.n.s., writes of specimens he received :— 


‘© «Tt is cnrions to notice how the capitate heads of the Acacia become 
elongated when attacked by that curiona fungoid growth, # * * 
* * © * Anyhordy examining such diseased heads and not seeing 
the healthy ono would at once rofer them to some of the set with spicato” 
inflorescence.” The fructification of the fnngus is always found at the 
ends of flowering shoots and not generally on tho larger shoots. This 
consists mainly of an immense number of Aucidia (peridia) dotted thickly 
over the younger attacked parte of the host, They are bluntly conical 
polices about 1 mm. in height end 2 m.m. in diameter, 

& Befora procesding to a detailed description of the fangas, I may 
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here note that it is apparently these Aicidia which are eaten, They are 
readily scraped off the host. As I understand it, these Aicidia, having 
been seraped off, are boiled until quite soft, and when cold are rubbed up 
into a mess with spices and then warmed up and eaten as a relish. Mr. 
Wroughton writes :— I find all the people eat it freely, 

“The first specimen 1 got throngh Dr. Cunningham, if collected 
immediately before it was sent to him, must have been gathered in 
July or early in August, and the next specimen I got direct from Mr. 
Wroughton was gathered on the L1th Janaary, Kach specimen con- 
tained ripe Atcidia; but 1 have no definite information as to the sea 
sons daring which the ripe Aicidin are fond and daring which they 
are absent, From the last specimen sent to me in alcohol it would 
appear that the Aicidia are produced during the 
forth new shoots; this may be once or twice a year,” 
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Iw the Indian Forester for April—June, p. 137, it is thus written, 
or printed rather :— 


“1. Shingles, 


* Wooden shingles can be used only in cold dry climates where 
snow lies in winter. Actually their employment is confined to the 
Western Himalaya,” &e. * 

When I was in Burma and Rangoon, in 1865 to 1870, the high- 
est class of roofing, in Rangoon at least, was teak shingles, 
though corrugated iron was then coming in. I do not know whe- 
ther shingles have quite gone out. These were not split, but sawn, 
and were 15 inches long by 5 inches wide, and of tapering thick- 
ness from 3-inch, I think, at the thick, to 4-inch at the thin end. 
Thoy were laid with 10 inches overlap, so that only 5” x 5% of 
each shingle was exposed and of course they broke joint. 

A cheaper roof, within reach of the coast and for some distance 
inland with water carriage, was thatch made of the leaf of a palm 
which grows in tidal waters—Nipa I think ; the pinne or sog- 
ments of the leaf were cut off from the midrib, and then fastened 
iu thin pieces of bamboo 3 or 4 fect long, by bending them over 
it, and pinning them round it in rows, cach row being called a 
leaf. These leaves were laid overlapping, just like the grass tatties 
here ; the overlap was 3 inches. . 

When in the forests cast or north-east of Simla, about Nar- 
kanda, in 1886, I saw some men up a large fir, which had fallon 
and was supported in a sloping position by other trees, who were 
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eutting large slabs off with their axes. I learned that the slabs 
were used for roofing. This was not splitting, nor could you well 
call the slabs shingles ; but here is another mode of using timber 
for roofing. 

Another use for split wood you have not mentioned is tooth- 
picks! In India the bamboo is chiefly used for this, but I can 
remember that my father, when I was a small boy, bought tooth- 
picks made of lance-wood (botanical name at present not ayail- 
able). 

Excuse this trifling, but the use of teak-wood shingles in the 
hot damp climate of Rangoon is a substantial correction of the 
passage I started by quoting. 


CG. W. Hors. 


}). uikaR. 


NATURAL HISTORY NOTES ON THE TIGER. 


Tw a light and interesting book T was latoly reading on sport in 
India, much emphasis was laid on the assertion that it had fallen 
to the lot of few sportsmen to witness the method adopted by 
tigers in securing their prey and their mode of hunting and killing 
their victims, and it appeared to me that a few personal remini- 
sconces might be acceptable ; for if we value the tiger for the sport 
he affords, it is but fair that we should interest ourselves in his 
hubits, 

The usually accepted theory is, I believe, that the tiger either 
lies in ambush or sneaks up to the unsuspecting deer or cattle, 
thon suddenly springing on his prey tears open the main blood- 
vessels of the throat and eagerly drinks the blood of his palpi~ 
tating victim. Though this method of aitack may sometimes 
be adopted, I am disposed to think that, as a rule, much greater 
exertion is necessary on the tiger’s part before he secures his 
meal, whilst the manner of inflicting death and the subsequent 
proceedings require elucidation. It hus often struck me that if 
the tiger were not so unnecessarily cautious, he need not remain 
so often hungry as he undoubtedly does ; as his hunger increases 
his caution diminishes, and so he arrives ultimately at a satisfactory 
meal. Asa proof of this, I may state that on several occasions I 
have seen a tiger in the close vicinity of deer and cattle which he 
certainly wanted to eat, and might easily have secured, but being 
discovered, and, L suppose, suspecting some hidden danger, he pre~ 
ferred to lie still or wander growling around ; for it is a curious fact 
that neither cattle nor deer rush madly away when they detect 
the presence of a tiger, but seem rather to profer to keep him in 
sight, the deer uttering loud notes of warning, whilst cattle, with 
that stupidity induced by association with man, take no measures 
for safety beyond clustering together in a body. 

Unless driven to extremity by ill success in the bunting field, a 
tiger will, however, for choice always devote his attention to a 
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singlo animal and avoid charging a hord, and he will naturally 
prefer followin his prey to meeting it, 

‘Whon the country is opon and tho grass burnt, a tiger depends a 
great deal on his keen sight to detect the whereabouts of deer or 
other food, and having observed, often from a great distance, the 
desirable object, he will proceed with the utmost eare to arrange 
his plan of approach. Taking advantage of every opportunity 
offered for concealment, ho works his way gradually towards his 
prey, and when discovered or when further concealment is impossi- 
ble, he courses a deer with a quite unexpected turn of speed ; a 
sudden dash of 200 yards in the open is nothing uncommon, and 
the greater part of this distance is traversed before tho startled deor 
can appreciato its danger or attain any speed in flight. L was once 
quite intimately acquainted with a tigress who used to catch hog 
or deer almost daily on a perfeerly open and burnt up plain, where 
the deer were feeding on the young grass, and by the number of her 
kills she was apparently enjoying ood sport, ‘he keen sense of 
hearing the tiger possesses fs, however, absolutely necessary to him 
at those seasons when the grass is high. At this time he is often 
obliged to huni by scent and hearing, and having approached the 
game by stealth, attracted by the slight noises made in moving and 
browsing, the question is how to seize an animal which he cannot seo. 
Any sportsman who has had the misfortune to bo involved in high 
grass and has made the attempt to rejoin his invisible companions, 
even though assisted by the knowledge of their whereabouts and the 
sound of their voices, will approciate the ditticulties the tiger has 
to encounter in such a case. | had ashort time ago the oppor- 
tunity of witnessing and sympathising with a hungry tiger in these 
trying circumstances, [had fired at, and missod, a stay standing 
amongst a herd of spotted deer. ‘The animals were greatly startled 
and dashed wildly down a declivity on to a level plain, where the 
grass stood ubout four fect high ; the stay here apparently rushed 
headlong on to a sleeping tiger. The tiger arose with a surly 
snarl, and I was much interested to note the agility displayed by 
the stag and the preeipitancy of his flight, and wondered if his 
secape from express bullet and tiger elaws would have a sobering 
effect in his future life. Meunwhile the remainder of. the herd 
were scattered over the plain, some 15 deer being within 50 
or 60 yards of the tiger. They were aware of his Presenco 
and were giving warning cries, and from my elevation in the 
howdah I could see the heads of the animals, though they could 
not sce each other. The tiger, whenever the yoice of a deer 
or a rustle in the grass proclaimed its whereabouts, rushed in 
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the direction of the sound bounding over the grass and frequently 
arriving within a few yards of a deer before it fled screaming. 
This went on forsome time; but the tiger was not successful, in 
fact ho nearly got into trouble by mistaking the sound of my 
moving elephant for that of a deer and springing eagerly towards 
me. Ultimately the hunt dispersed without bloodshed, but leaving 
to me a charming memory of a quarter of an hour spent without ill 
feeling or constraint in tha society of a tiger. 

With regard io the method adopted by the tiger in securing and 
killing his prey, it appoars to me, from what I have observed, that 
small animals are despatched by a blow from the fore paw. Such a 
blow is sufficient to instantaneously kill a small deer or aman by 
smashing the spine or skull, and I have seen cases both of men and 
door whero death was caused in this manner without aid from the 
jaws or claws. In the cage of more bulky animals, a young tiger 
will sometimes make tho mistake of using his fore paws ona fying 
beast, and have seen a buffalo maltreated in this way, but not 
mortally wounded. The experienced tiger leaps on the back of his 
victim and grips the neck in front of the withers with his jaws, one 
fore paw clasps the shoulder of the animal, the other is fully oxtend- 
ed under the throat. Then, should the spine not be crushed by the 
tigor’s jaws, and in the case of cattle nnd largo deer this will easily 
happen, the head of the animal is jerked violontly backward and the 
neck is thus broken. 1 have examined hundreds of animals killed 
by tigers and have never yot detected injury to the blood-vessels of 
the throat, but invariably marks attributable to the above-mentioned 
method. Tho tiger often has an unpleasant task if he proposes to 
devour an old boar, for there appears to be some difficulty in the 
way of brouking a pig’s neck with dispatch, and the attempt some- 
times resolves itself into an unseemly scuffle lasting for hours, and 
occasionally terminating fatally for tho tiger ; for it is evident that 
to get the pig under you is to put him in the position he rejoices 
to hold if eager to use bis tushes. 

The tiger-has two ways of removing his prey to safo quarters, 
The first, adopted with animals up to the size of a cow, is to soize the 
careaso by the middle of the back and carry it bodily away. This 
system should, however, in the interests of the sportsman, be dise 
couraged, as it leaves a poor trail save in loose soil, where the marks 
of the fore and hind feet of the kill are visible on each side of the 
tiger’s track. Tho second method is to grip the kill by the neck 
and drag it along the ground ; this leayes a good mark, easy to be 
followed, the tiger’s track boing lo vue sidé of the kill. If any 
steop or difficult place is to be surmounted and the animal is heavy, 
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the tiger will drag it up, walking backwards himself ; but difficul- 
ties apparontly insurmountable are overcome by his strength and 
agility. I have known a young tigress, which, by the way, had 
Killed about 60 persons, to leap up a perpendicular rock some six 
feet high with a man weighing nearly 11 stone in hor jaws ; and on 
anothor occasion a male tigor dragged an exceptionally large buf- 
falo up a bank at Jeast 10 foot high. 

Having reached a suitable spot the tiger does not, unless very 
ravenous, commenes at once to cat. As far as I havo observed, 
he will wait for some time in the vicinity of his kill, often till 
nightfall, apparently suspicious of being follewed. When he com- 
monces his repast, it is Invariably by attacking the bind quarters, 
and ho will gradually progress towards the hoad. A large tiger will 
eat a spotted deer or a half-grown buffalo at one sitting ; a full 
grown cow ora sambhar stag will give him two days’ work, and 
even perhaps a little playfnl picking on the third day. As a 
rule, there is no waste of food ; if undisturbed, a tiger will leave 
nothing but the skull and hoofs, and he even appears to take a grim 
satisfaction in carrying away the scent of his repast by frequently 
rolling in tho dining place. On the whole, 1 am disposed to think 
that, whilst young tigers are frequently blood-thirsty and cruel 
beyond their requirements, a mature tiger is a careful and mothodi- 
cal beast, who does not go heyond his wants to cause suffering, and 
who is much loss feored by his neighbours in the jungles than is 
man,and with good reason, He doos not kill for sport ; the death 
ho deals is sure and quick, and he nover leaves a wounded or dis- 
abled animal to dio in prolonged agony, if not disturbed in his 
work. 


QnaenvEn, 


})). TRAVELS. 


A FORESTER’S SHORT VISIT TO THE CAPE 
PENINSULA. 


Lert England on May 28rd, 1890, in ihe Castle Line steamer 
“Grantully Castle” with a number of fellow-passengors, mostly 
bound for tho gold fields of the Transvaal. The voyage was, like all 
such voyages, without much incident beyond the usual amusements, 
the sports, the concerts, and calls at Lishon and Madeira, and after 
19 days’ steady steaming we anchored in Table Bay. Anchor was 
let go in the middlo of the night, and of course I took a speedy 
opportunity of going on deck to see the far-famed mountain. It 
was well worth early rising, for the scene was a beautifal one. The 
black flat-topped mass of rock, flanked on the cast by the outlying 
“Devil’s Peak” and on the west by the “ Lion’s Head” and sur- 
mounted by a brilliant star, possibly Sirius, stood out gloriously, 
just touched by the orange glow of the first flash of dawn. In the 
semi-circle formed by the mountains, and sparkling here and there 
by a stray light still burning, lay Capetown ; and the whole effect, 
enhanced by numerous craft at anchor or crowding the neighbour- 
ing docks, was ono T shall never forget, As soon as it was light, 
wo steamed into dock, and the usual scene of greeting between. 
passengers and their friends began. J was not Jong in Capetown, 
but soon found mysolf in the train on the suburban railway for the 
beautiful Wynberg, the favourite suburban resort of the business 
peoplo of the metropolis of tho Cape Colony. The railway station 
is on the beach of Tablo Bay, at the bottom of Adderley Street, 
the chief thoroughfare of Capetown, and the line passes thence 
eastward through the “ Castle,” a curious old fort, a relic of the 
Dutch times, and now used aa the Military Head-Quarters, to Salt 
River, where it leaves the main line and turns southwards, round- 
ing tho outlying spurs of the Devil's Peak through Rondebosch, 
Newlands, and Claremont. ‘hero are stations almost every half 
mile, and a constant stream of passengors, nearly all first class, for 
on the Cape of Good Hope Railways the third class carriago is 
occupied by Kafirs or Hottcntots, and tho single second class by 
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Malays, a fow poor Huropeans, and an occasional red-coat. After 
it, leaves Wynberg the shores of False Bay come into view, and 
the coast is reached at Muizenberg, whonco the line follows it 
at tho foot of steep hills to Kalk Bay, a favourite summer resort 
and bathing place. ‘The continuation on to Simon’s Town, which 
is soon from Kalk Bay across the sen, is now in course of con 
struction, and in a comparatively few months the Naval Head- 
Quarters Station of England in the scuth of Africa will bo in casy 
reach of Capetown dwellers hy rail, and a visit: to the rocks and 
procipices and the grand coast seenery of Capo Point will not be 
such a difficult undertaking as it is at present. 

"ho Cape Peninsula clearly must at some not very distant time 
havo been an island, for even now the low sandy plains or “ flats” 
which lio between Tablo Bay and False Bay cannot be more than 
a few foct above sea level. As one comes into Table Bay from the 
north-west, the flat-topped previpieos of the finest of the searps 
of the mountain rise directly in front of one facing north. The 
accompanying sketch map shows fairly well tho geography of the 
peninsula, Hound to the west, facing the open sea, the scarps are 
much more divided into clefts and ravines, and the chief of these 
are the fine crags known as tho “Twelve Apostles,” which look 
down on Camp’s Bay, a small watering place, which has been 
stoadily growing in importance since the magnificent Victoria 
Road, which makos the circuit of the mountain, was constructed. 
Tho eastern searps look down on tho villas and gardens of Wynberg, 
while on the northern side the slopes aro more gentle, and in the 
valley of “Orange Kloof” ran down into the beautiful Hout’s Bay. 

‘We found Capetown in considerable political excitement owing 
to the introduction of a largo project of railway cxtension into the 
Assombly, and tho oxpectation of a change of Ministry in conse- 
quence of its not being fully and generally approyed. The Govern- 
ment of the Jolony is eazried on by the Governor (now Sir Henry 
Loch) with two Touses of Parliament, callod respectively the “ Le- 
gislative Council” and the “ Legislative Assembly,” These sittings 
arg holil in a fine building at the top of Adderley Street, only re- 
cently constructed of red brick faced with grey stone, and the pro- 
cedure adopted is almost exactly that of the English House of Com- 
mons, the debates in the Lower Honso heing under the prosidency 
of tho Speaker (now Sir D, Tennant), who wears the customary 
wig and has before him the traditional mace. It is a little diffi- 
cult to follow the debates, the members being allowed to speak 
oithcr in English or in Capo Dutch. The Ministry in power was 
that of Sir Gordon Sprigg, but just as I left tho expected change 
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camo, and it was understood that the new Premier would be Mr, 
Cecil Rhodes, the “Diamond King,” Manager of the great Kim- 
berloy Minos, It scomed to mo that parts of the railway measure 
had much to recommend them, but that as a wholo it was too large 
and too ohyiously intended to try and satisfy everybody. The fact 
is that there is considerable joalousy betweon rival districts, and 
the rival ports of Capetown, Port Elizabeth, and East London are 
each anxions to secure for themselves, to thair own henefit and the 
dotriment of their rivals, the trade with the intorior, and especially 
that with the Orange Freo State and the Transvaal Gold Fields, 
And so the result was the rejection of the railway measure. Whe- 
ther Mr. Rhodes and his colloagues will succeed in framing a better, 
remains to be seen. 

The town of Capetown itself is in process of improvement: it 
alroady has some fino buildings, and the chief streets are clearly 
in process of re-construction in a better style than tho old irregular 
ona of honses of all sizes and shapes, ovidently quickly run up in 
tho beginning of commercial enterpriso. But, except near the 
Parliament House and the Governor's residence, troos are few, and 
as tho slopes of the mountain behind aro bare, tho lover of trees is 
glad to exchange Capetown for Wynberg. Tho continuation of 
Adderley Street past the Botanic Gardens is an avenuo of oak, which 
must at one time have beon very fino, but many of the original 
trees have been killed out, and the rest havo had to be pruned and 
their hollows filled with cement, so that tho avenue is now rather 
irregular, As for the Botanie Gardens, they are simply a disap- 
pointment, though the Director, Prof. McOwan, docs his best with 
the small funds available. The stag-headed uppearance of the chief 
trees points to what is tho actual fact, a water-logged subsoil, tho 
‘bed of an old river, while the untidy and unkempt appearance of the 
gardens shows clearly the little interest taken by the Colony in 
botanical scienco, and points to a want of appreciation of the bene- 
fits which a really well-conducted botanical hoad-quarters station 
ean confer on a country which is, after all, chiefly agricultural. 
Of course there are a fow good trees, such as the Araucarias and 
the deciduous Cypress, some interesting indigenous trees like the 
Yellaw-wood (Podoeargus) and the delicious Natal plum (Carisea 
edulis), which it was an experience to taste ; but the famous big 
Fucalyptus Globulus, said to be tho first of tho species introduced 
into the Colony, was a very poor specimen compared to numbers 
that may be seen any day on the Nilgiris in Sonth India: end 
on the whole the collection was a poor one. 1 was in hopes, 
when I visited the garden, of finding a named collection of 
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the Cape heaths, the Proteas, the Geraniums, the Gladioli, and 
tho other chief constituents of the beautiful and most interesting 
“bush” or “ veldt” vegetation ; but tho gardens had not even a 
singlo Silver tree to show a stranger, and the henths, and indeed 
all flowering plants, were conspicuous by their absence. What 
ought to be done is to convert the present Botanic Garden into a 
small park and throw it open to the public, handing it over to the 
Municipality, who would probably then try to make it as pretty 
and interesting as such parks aro everywhere in Europe as well as 
in America, India, and Australia.* And then a new Botanic 
Garden should be made on suitable soil near some one of the 
stations on the suburban railway, such as Rosebank or Rondebosch, 
or even Wynberg, and of an area of at least 200 acres, so that it 
might have plenty of space not only to grow and exhibit the indi- 
gonous flora, but to experiment with exotics. And the absurd 
idea of such on institution “ paying ” should bo totally abandoned, 
If this were done, under the best management, and with a really 
good herbarium and botanical museum, the Botanic Gardens of 
Capetown would be to the Colony what “ Kew” is to Bngland, the 
Calcutta Gardens to India, or Peradeniya to Ceylon. Some of the 
private gardens in the suburbs are very booutiful, and as an ox- 
anple vow can point to the beautiful estate of Mr, H. M. Arderno 
at Claromont as showing cloarly what can be done. His gardens 
possess specimens from almost all parts of the world, and it is 
certainly strange to find the date palm overshadowing the English 
holly, and the English oak side by side with the bamboo of India 
and China. A good botanie garden would pay indirectly, if it did 
not directly, 

Wynberg and indeod the whole of the beautiful villa-country 
on the eastern sido of the mountain is well wooded. Just as it 
does in climate, so too doos it in scenery, possess a considerable 
resemblaneo to tho Nilgiris, the more so that the Blue Gum 
(Bucalyptus Globulus) is common and the Australian wattles aro 
frequently met with, though of species different to those of Oota- 
camund, There it is the blackwood (4. Melanoaylon) and tho 
white wattle (4, dealbata) that are everywhero seen, while at tho 
Cape the chief specios aro the golden wattle (4. fyenontha) and 
the willow (A. saligna). But the chiof vegetation is afforded by 
tho pines, tho cluster pine (P, maritima) and the stone pine (P. 
pinea), the latter of which is especially remarkable for the magni- 


* Uhear that Port Elizabeth is already possossed of such a park, and the gas- 
dons of Grahamstown are already famous. 
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ficont avenues it forms, and for its strange habit, even when planted 
in isolated lines, of raising its tops to the same level. These two 
pines reproduce abundantly ; and seeing how very successful has 
been their growth and that of the English oak (Quercus Robur), 
one is rather surprised that when planting operations were under- 
taken by Government these trees were not the chief ones used. It 
is said that their wood is not good, that it is soft and unsuited for 
building, and that it is a bad fuel, but thon it has to be remember- 
ed that so far only trees of ages less than 40 years have been tried, 
and that tho chief wants of the Colony are railway sleepers and 
mining props, for both of which purposes creosoted pinewood 
would be probably the cheapest and best material. Among other 
introduced trees, the most noticeable are the Araucarias, whose 
growth is really magnificent, while indigenous treo vegetation is 
scarcely represented, and that only on the hill slopes, as on 
Wynberg Hill, and not lower down, by the beautiful silver tree 
(Leucadendron argenteum). Wynberg is, indeed, too much over- 
grown with trees, though perhaps the winter visitor is apt to for- 
get what shelter they give when the summer heats and the strong 
south-cast winds prevail. 

‘The Cape Government possesses two important experimental in-" 
stitutions in the Groot Constantia vinoyards and the Tokai forest 
nurseries and plantations. These two estutes lie on the flat and 
the adjacent hill slopes between Wynherg Hill and False Bay. The 
formor has benutiful vineyards, and of late years a grent deal has 
been dono to improvo tho quality of the wines produced in them, 
and to show vino growers in the Colony generally how best to make 
their vineyards profitable. Under tho teaching of an expert from 
Hungary, Baron von Babo, wines of a lighter character aro being 
made, and I can only say that I found some of them excellent. 
The chief red wine is “ Hermitago,” a wine somewhat like tho welle 
known Burgundy of the same name, while of white wines the best 
are the “Drakenstcin” and tho muscatel-flavoured “ Hanepoot.” 
The vineyards have suffered considerably from Phylloxera, and 
somo of the finest havo had to be given up ; for oven if the plants 
havo been dug up and the land replanted, the pest has only como 
on afresh on the new plants. Great precautions are now being 
taken, however, and it is hoped that the Phylloxera will now gra- 
dually disappear. 

The neighbouring nurseries and plantations at Tokai are on an 
old Dutch ostate not far off, and aro managed by the local Conser- 
vator of Forests, at present Capt. Harison. I visited these on the 
27th June in the company of Count do Vassolot de Regné, and 
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was greatly interested in them, although, being midwinter, the 
season was not the best for such a visit. The Conservator lives on 
the ostate in an old Dutch house, itself alone very interesting to 
see, Near itare the oxtensive nurseries, the Arboretum, and, partly 
on the sandy plain in front, partly on the hill slopes behind, the 
forest plantations. In the nursery wo found a very great variety of 
specios of Eucalyptus, many valuable Coniform, and other trees, and 
the utility of the nursery to the public in goncral may be gauged 
by the fact that in 1889 some 80,000 transplants were sold, realize 
ing a revenue of £286. Mr. Harman, the intelligent local Forester 
in chargo, gave me much useful information, and, especially in 
regard to the Kucalypti, the nursery was most interesting to one 
who has to deal with numorous species of the same genus in his 
Nilgiri nurseries. The secds are sown cither in open beds, or, if 
valuable, in tin boxes or in pots. When sufficiently grown, they 
are transplanted to tin boxes and finally moved from them even- 
tually to tho places they are to occupy in the plantations. The 
beds of young pine, including not only the stone and cluster pines, 
but the Scotch pino (P. sylvestris), the Indian long-leaved pino 
(P. longifolia), the Aleppo pine (P. halepensiz), the Pinus insignis, 
P. canariensis, and othors, were especially good. Much is expected 
of the ‘ tusignia’ and ‘longifolia, Whough for my own pari T expect 
they will not prove so useful as tho stone and cluster pino, which 
have already proved themselves to be fully acclimatized in the 
Cape Peninsula, for both of them, when quickly grown, have even 
softer woods than these species. Among the Eucalypti the chief 
species grown are FH, diversicolor, EZ. robusta, and FE. cornuta— 
the latter a species of small sizo and shrubby habit, which has 
proved very uscful as a nutse to other kinds. Tho chief Acacia 
planted is the golden wattle (A. pycnanthe), of which great things 
are expected in tho two-fold capacity of a yielder of tanning 
bark and a fuel, but the Myallwood (A. homalophylla) is also grown. 
Among other trees were the South Africa cypress (Widdringtonia), 
some Australian Frenelas, yellow-woods (Podocarpus), and tho fine 
eypresses (Cupressus macrocarpa and funebris), but, except the 
yellow-woods and cypress, the indigenous vegetation seemed to be 
neglected. There wero many fine beds of oak (Quercus Robur), 
but few other of the European deciduous trees. Near the nursery 
js the Arboretum, a plot of land laid out as a kind of forest botanic 
garden, in which are authentically-named specimens of trees capa- 
ble of being grown in the Colony, both indigenous and exotic. This 
isthe sort of garden that, ns I have already said, ought to be made 
more widely useful under a botanical scientific head. In tho 
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Arboretum I was introduced to the stinkwood (Oreodaphne bullata), 
recognizable by the two curious pits on its laurel-like leaves, 
‘various Casuarinas, the Capo holly, and to such old friends as the 
Toon treo (Cedrela toona). 

The plantations cover, T understand, about 2,000 acres, of 
which about 90 acres were new plantations of 1889-90, Un- 
fortunately the nnnual reports givo but very little information 
regarding areas, such as would be useful and interesting additions 
to them, and in this way they compare unfavourably with those 
of India, where elaborate and careful area statements are the rule. 
About half of the plantation is on the flat or old “veldt” land. 
This “veldt” or heath land was formerly covered with a denso 
shrubby growth of heaths, Proteas, Restiacew, é&c., all with thick 
matted roots, so that it was found necessary to clear tho bush by 
cutting and burning, and thon to plough either all over the area 
or in broad lines. On the flat, the planting las chiefly been of 
Eucalyptus, but in places it has been alternated with pines and in 
some plots with Acacia. Ono large plot had been planted with 
half Encalyptas and half Acacia pyenantha, the latter being looked 
upon as the nurse ; but the Forest Officer seemed to object to this, 
as the dense mass of roots formed by tho Acacia seemed to have the 
tendency to choke the Ducalyptus, To my miud, however, look 
ing at the value of the wattle as giving both bark and fuel, and its 
excellent growth compared to the gum tree, it would be more 
profituble to consider the former as the most important tree and to 
grow it, a3 its allies are grown in South India, in simple coppice on 
short rotation calculated so as to yield tho maximum annual yield 
of both products. T understand that eight years is said to suffice 
for this. Tho chief Eucalypti aro #. diversicolor and EB. robusta, 
with somo #, Globulus and £. comnuta as nurses. There aro nu- 
merous other species, however, but a very short inspection brings 
out the fact that the diversicolor is the most successful species that 
has been grown. The G/odulus seemed very poor in comparison 
with the magnificent way in which it grows on the Nilgiris. Great 
things ara expected in the Colony from this plantation, in which 
the Commissioner of Crown Lands (Colonel Schermbriicker) is 
said to take a very groat interest, and doubtless as an eaperimental 
plantation it isa fineand valuable work. But I foar that financially 
it will not he asuccess, at any rate not such a success as it would 
be if it had heen formed of the species whose hardiness and speedy 
growth had been abundantly proved, the oak and the pines. 

The hill-side plantation also contains a certain amount of Euca~ 
Iyptus, but the Conifers are distinetly and very properly tho chief 

ax 
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trees. Among them Pinus insignis and Cupressus macrocarpa are 
most prominent for good growth ; but, as with the plantation on 
the flats, there is too little regularity, and for some reason or 
other the growth is patchy. As I havo before sa‘d, the plantation 
is a most valuable ono as an experiment, but I fear that financially 
it will prove a disappointment. I cannot conclude these remarks 
upon Tokai without oxpressing my admiration for tho fine broad 
firo-protection lines and the good hridle-paths leading up the 
mountain. Fire-protection is a matter of the very first importance, 
for only last year the plantation was seriously menaced, and every 
year there are bush fires of greater or less magnitude on Table 
Mountain. Even during my visit, in the winter season, there was 
one small fire on the mountain, and at night the bright lines on 
the hill-sides to the east showed where fires were burning near 
Somerset East on the range about Sir Lowry’s Pass, Next in 
importance to firo as a danger to he guarded against are the severe 
storms, which often blow with terrible violence during summer 
from the south-east and during winter from the north-west. It 
would, therefore, have heen well, as Count de Vasselot explained 
to me, to have begun by planting shelter belts, and possibly this 
will be done in future, To conclude, I would mention the want 
of a good map* of the demarcated reserve in which the plantation 
is, with a definite scheme for futuro works ; and my opinion is that 
to such works in future greater attention be paid to financial pros- 
pects, and to the kind of material most in demand for the Cape- 
town supply. 

It is much to be regretted that I was unable to accept Count de 
Vasselot’s kind invitation to me to inepect other forest works in the 
Cape Division, such as the Worcostor Plantation, those of Kluitjes 
Kraal, and Cape Flats, and that on the top of Table Mountain ; and 
still more do E regret that I had not more time so as to havo been 
able to go and sce the largo natural forests of the Knysna and Tsit~ 
sikamma along the coast between Capetown and Algoa Bay. 

The Cape Forest Department is under the management of the 
Superintendent of Woods and Forests, Count de Vaselut de 
Régné, a distinguished French “Inspecteur” well known for his 
admirable work in the planting of the Dunes do la Coubre at the 
mouth of the Garonne and betwoon it and the Ile d’Oléron, Under 
him are four Conservators of Forests, in four Divisions or Circles, 
viz. (1) Western, Captain Harison ; (2) Knysna, Mr, D. E. Hut. 


* The Colony altogether scems to be very badly i i 
one Oe vory badly in want of good maps like our 
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chins ; (3) King William’s Town, Mr. J. S. Listor ; (4) Transkei, 
Mr. OC. C. Heukel, and cach has a staff of District Officers, Forest 
Rangers, and Forest Guards. Mossrs. Listor and Hutchins. aro 
both old Indian Foresters. With the exception of Mr. Hutchins, 
none of the officers are professionally trained Foresters, and the chief 
wants of the department at the present day in organization are :— 
(1). More professional superior officers. 
(2). A Forest School for the training of the staff. 
(8). A better system of organized departmental discipline. 
In ordor to supply more professional Forest Officers speedily, the 
‘ obviously best course for the Colony to adopt would be to select 
some four to six young men, by preference graduates of the Cape 
University, who can speak Cape Duich, and to send them for a 
three years’ courso at the Cooper's Hill Royal Indian Civil Engineer- 
ing Gollege, where thero are now excellent arrangements far the 
training of officers for the Indian Forests, One of these could pro- 
bably, after some experience of work in the districts, take charge 
of a Forest School, which might either he at Tokai or attached to 
the Agricultural College of Stellenbosch, and the others would be 
posted as District Forest Officers and become available for promo 
tion to Conservatorships as vacancies arise, In this way a proper 
professional wal might bo ubivined as speedily as possibly. The 
organization of the department seems to require improvement, if 
it is tho case, as 1 understand it to be, that the officers at the head 
of the Crown Lands Office constantly correspond direct with junior 
Forest Officers and ignore the Superintendent. No head of depart- 
ment can bo expected to maintain his enthusiasm and work well 
unless he is really treated as head and is made to fecl that the 
Government has confidence in him. Another want, in my opinicn, 
is the full introduction of a proper selection and demarcation of 
Crown forests. I have searched the Annual Reports of several 
years, and found no definite account of the area of land which has 
been set apart as permanent Crown forest under the Forest Act 
of 1888, And even in the Cape Peninsula, though I presume that 
Tokai, the upper plateaux of Table Mountain, and parts of Wynberg 
Hill are reserved, there is nothing in the Report to show it, nor am 
T awaro of anything in the way of permanont demarcation, except 
tho fire-lines at Tokai, So far as the Cape Peninsnla is concerned, 
it is a great pity not to secure those parts of tha mountain which aro 
still available, demarcate them, protect them from fire, and encour- 
ago the re-growth of the indigenous tree and bush vegetation. 
And this should be done not only by the Government but by the 
Municipalities, 
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Ono of the most interesting excursions I made at the Capo 
was to Orango Kloof, tho valley on tho south side of the moun- 
tain from which Wynberg derives its water; and from which 
Capetown also, by means of a tunnel now under construction, 
will soon obtain a great increase to its supply, In the ravines 
of that beautiful valley are many fine patches of the old indigenous 
forest vogetation ; and, if not in the interest of the preservation of 
the flora, at any rate in that of the maintenance of the water-sup- 
ply, endeavour should be mado to keep the area under forest and 
to encourage the tree-growth to spread over the scrub which in- 
tervones hetween tho forest patches, while at the same time to 
work the forests carefully in such a way as to pay their expenses 
whilo ensuring that the ground is never left uncovered, The area 
belongs, I believe, totho Wynberg Municipality, who alrendy take 
steps to protect it from fire. I only hope they ‘will go further, and 
not only save a beautiful remnant of old vegetation and ensure the 
permanence of their water, but form a financially profitable forest 
estate. These patches of old forest exactly resemble the similar 
so-called “ shola” woods of the Nilgiris in South India, And the 
resemblance is not outward only, for some of the same genera, such 
as Ilex, Myrsino, Olea, Celastrus, Rleodendron, reappear et the 
Capo, and tho beautiful tree-ferns (Memitelia capensin) rival the 
Alsophilas of India. The chief valuable tree is the yellow-wood 
(Podocarpus latifolia), and 1 saw not only good saplings of straight 
growth, but very numerous scedlings of this valuable wood, which 
only wanted assistanoo in tho shape of thinnings and the clearance 
of creepers to develop well. 

“Tard Pear” (Olina capensis), “Saffraan” (Elwodendyon ero» 
ceum), and “ Assegai” (Curtisia faginea) are all common trees, and 
along the water-courses occurs the “ Red Els” (Cunonia capensis), 
whieh secms to sproad easily and grow quickly, so as to be likely to 
bo of value in re-stocking. Among other useful trees were the 
“Tronwood ” (Olea leurifolia) and one or two other wild olives, the 
“ Beukenhout ” (Myrsine melanophleos), tho “ Zwart bast” (Royena 
lucida), and the « Wittehout” (lee eapensis), and though it is not 
likely that much timber can he made ayailable for several years, 
there will be a good supply of fuel under careful working and 
possibly a fair number of pit props. Seeing that the exigencies of 
the water-supply preclude any complete cutting, the best system 
of treatment, in my opinion, for Orange Kloof (as also for the 
Nilgiri sholas) is that of periodic caroful thinnings and a modified 
form of selection. Mosi uf the species named are accustomed to gor 
minate in the shade, but require light for their after-dovelopmont. 
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A thinning every ten years, to remove creepers, dry and fallen wood, 
and a proportion of the trees, especially unsound and crooked ones, 
in those places where the advance growth is aseured, would yield, 
T imagine, at least 10 tons of firewood. This means, if we assume 
the area to be 1,000 acres, a yield of 1,000 tons a year, the sale of 
which ought to pay not only the oxpensos of protection but be suffi- 
cient for the gradual artificial re-stocking of blanks and the 
construction ef an export road. Possibly for the first ten years or 
so the returns would not be so good, but it would be worth tho 
while of the Municipality to spend a little monoy yearly at first 
in order to form an estate that can maintain itself afterwards, 
If possible, the cutting and extraction should be done by the 
Foresters, not by the purchaser, for tho treatment of natural 
oyorgreen forests requires care und professional skill. In the replant- 
ing, indigenous trees should be used as far as possible. On the 
drier slopes the cypress ( Widdringtonia juniperoides), which docs 
well, and tho silver tree, which is 2 very fast grower and has a good 
wood, aro obviously the best things to have, and wherever it can 
bo grown yellow-wood should bo introduced, remembering always 
that it prefers some shade and plenty of “ humus.” I visited Orange 
Kloof in the company of the Water-Works Engineer, Mr. Stewart, 
Count de Vasselot, and other gentlemen, The Forest Department 
itself has a small piece of old indigenous evergreen forest at 
Tokai, which badly requires creeper cutting and judicious thin- 
ning; and on Wynberg Hill I understand that they possess 
the charming silver-tree forests—at least, there was in one place 
near the butts a great deal of folling going on, which T was 
told was by them. The silver-troe apparently reproduces extreme- 
ly well, especially if clear cut and if the ground, after the produce 
is removed, is burnt over; and its growth is so fast that it probably 
can be profitably worked on a rotation of twenty years for fuel. 
Unfortunately it suffers badly from Dorthesia, the white scale insect 
that is now ravaging the trees and orchards all over the Colony, 
and for which no remedy has as yet been successfully found. The 
silver-tree is peculiar to the Cape Peninsula, and the maintenance 
of the forost of it on Wynberg Hill is to be hopod for, in ordor to 
prevent the gradual extinction of one of the most beautiful and in- 
teresting trees in the world. 

It is difficult, from the Reports, to judgo of the success or other= 
wise, financially, of the Cape Forest Department, as those Reporta 
fail to give clearly, as do similar ones in India, the balance sheet. 
‘Tho chief workings that are now going on are those of the Wor- 
cestor Plantations of Eucalyptus for mine props and those of the 
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Knysna forests for genoral timber, and most specially for railway 
sleopers. ‘Tho Worcester Plantation was formed in 187A to 1878, 
and covers an area of 127 acres, having cost up to date £3,240, Tt 
contained in 1889-90 ahout 129,000 cubic fect, showing a mean 
annual growth of 75 cubie fect per acre. 1t is now to be felled 
for mine props, and is expected to yield a revonuo of £15,000 during 
the next five years, when it will be allowed to grow up again from 
coppice. It seems a pity that tho workings should not have been 
extended so as to give a fixed annual yield instead of a periodic one. 
The workings at the Knysna, a valuable natural forest of over- 
green trees with a large percentage of over-mature and unsound 
timber, aro being carried on under a rough working plan formed 
‘by Count de Vasselot. ‘Not having seen the forest, 1 am unable pro- 
perly to criticize the scheme, but I should think, it would have been 
better to have gono over the forest in a preliminary rotation, as is 
done at Dehra Din, in order to regularizo the growth and fit it 
hotter for a permanent working plan. Here, too, difficulties come 
in by the wish of the Government to make monoy speedily, result- 
ing in orders to supersede the working plan, and consequently the 
result is that tho fellings seem to be confined to the sound and good 
trees, the unsound being left and tho less valuable kinds encouraged. 
‘There is, no doubt, great scope for the extension of forost opera. 
tions at the Cape in the demarcation and management of the old 
natural forests and the formation of plantations where none such 
exist, but if really good work is to be done, better officers and a 
better organization are required, togethor with more system and 
Jess interference. The Worcester Plantation alone shows what can 
be done, and considering the fino local market which exists, it would 
seom that tho Cape Forest Department hus every chance of a 
groat future, and of rendering very great sorvices ta the Colony 
both materially and financially. The chief difficulties lie in the 
scarcity and cost of labour and in the lowness of the rainfall, the 
distribution of which is best seen from the map accompanying, pro- 
pared by the late Mr. J. G. Gamble, a.1.0.8,, formerly Hydraulic 
Engineer to the Cape Government, for the Hand-book to tho Bx- 
hibition of 1886. From that map it will be seon that only a few 
small areas bave a rainfall of over 30 inches, while the central and 
westorn parts have less than 18 inches. ‘The hill ranges are very 
hare, and it will be a work of the greatest value to the Colony if 
portions of them enclosing the head-waters of the chief rivers can | 
be reserved, protected, and allowed to reproduce, artificial planting 
boing resortod to in yood localities to aasist in rostoring the old 
forest, which is said to have oneo existed. The work might ad- 
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vantageously be taken in hand in co-operation with the Hydraulic 

Department, which will, I suppposo, gradually continue the good 

irrigation works of which the success of Van Wyk’s, Viey and 

Brand Vley and other storage works have shown tho value. At 
Kimberley tho De Beor’s Mines Company have taken up an area 

for tho formation of a forest, and are now engaged, under the 

Superintendent's advice, in planting up. If saccessful, it will be 

very valuable, as Griqualand West is nearly quite bare of indigen~ 

ous troo vegotation. 

The vegetation of the Cape Peninsula has been described by Mr.H. 
Bolus, in the “ Official Hand-book ” printed for the Indian Colonial 
Exhibition in 1886. To the stranger the “ bush” growth is a very 
striking one, though in outward appearance there is some resem- 
blanco to the heath Hora of Europe. On the “Flats” heaths abound, 
some of thom very handsome, and with them are several Proteacer, 
most conspicuous of which is the “ sugar bush” (J’rotea eynarvides), 
with largo, pink, upright flowers, which is common on the lowest 
gontlo slopes about Claremont and Wynberg. At the season of 
my visit, the winter, tho flora was said to be at its worst ; however, 
I found many most beautiful and interesting plants. I could not 
help being struck with the brilltancy of colouring in red, yellow, 
and whito of the bulbous Oxalises, while the blue Croens-like 
Babianas stud the ground between the bushes and even along 
roadsides. Tufts of sedge-like Restiaces are common, and very 
interesting as roprosentatives of an order which is not usually scen 
in the northern hemisphere, Shrubby Polygalas and Muraltias 
are common and handsome, and sweet-scented Thymelacess and 
Bruniaces) alternate with the heaths and geraniums. I was too 
early for the orchids, and indood only found three species altoge- 
ther, viz., Liparis capensis on the “flats,” Dixperis capensis on tho 
hill slopes, and the abundant Satyrium coriifolium, finding no Disas at 
all. So, too, I got but few of the Gladioli and other Trides, which 
are so beautiful and so eagerly searched for as ornaments of tho 
drawing-rooms of the Cape ladios-and called “ Africanders.” Of 
forns I got several very interesting ones, one or two Hymeno- 
phylla, a curious Sehizaa growing in tults on the mountain, Poly» 
podia and Acrosticha in tho Kloofs,” with the tree-fern and the 
handsome Todea africana, a beantiful Cheilanthes, and some hand- 
some Pellaas. 

My return journey in tho “Drummond Castle” commenced on 
the 16th July, and on the 4th August I again landed in England 
after an absenee of about 24 months, of which about 5 weeks wero 
spent in tho Cape Peninsula. The trip to the Cape and back is a 
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pleasant ono for any one in search of a change of climate and sen 
air, and it is by no means exponsive, as the first-class return ticket 
from London comes to about £63, and with care and some economy 
a three months’ trip need not cost much more than £100, The 
steamers are well found, comfortable, and fitted with all the latest 
appliances. Thoy have steward’s bands, which play every evening, 
and the officers are usually very courtcous and obliging. The 
voyage is of course rather monotonous, as land is rarely seen and. 
stopping places aro few, but the South Atlantic scas aro beautiful, 
and tho Northerner is always interested in the shoals of porpoises, 
the “Portuguese men-of-war,” the Mother Carey’s chickens, and 
the flight of the long-winged albatross. 

Altogether, though only about five weeks in the country on the 
whole, it is surprising what a largo amount of information I was 
able to gain and how interesting I found it. Nverywhere I was 
received with the greatest kindness and hospitality, and Iam sure 
that no one in England who wants a complete change and can spare 
two or threo months for the purpose, would be disappointed at his 
reception in the Colony or with its fine climate, its beautiful natural 
scenery, and its lovely flora. 

J. 8. Gamprz. 


Tre Srennriox From Roors.—Recont investigations on this 
subject undertaken by D. Hans Molisch have shown that the acid 
secretion from the roots of plants attacks organic even more powor- 
fully than inorganic substances, not merely dissolving them, but 
causing in them important chemical changes. It exercises both a 
reducing and an oxidizing power. It stains guaiacum blue. I¢ 
oxidizes tannin and humin substances, and hence greatly promotes 
the decomposition of humus in the soil. It transforms cane-sugar 
into reducing sugar, and has a light diastatic action. Plates of 
ivory are corroded by it. The root behaves in many respects liko 
a fungus, specially in tho fact that the fungus alters the organic 
constituents of tho soil by definito excretions, and causes their 
moro rapid decomposition, This root seeretion does not morely 
impregnate the epidermis, as has beon goncrally supposed, but 
is often oxereted over its surfaco in tho form of drops.—Jndian 
Agriculturist. 
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A NOTE REGARDING CERTAIN INDIAN TANNING 
MATERIALS. x 


(Concluded from page 364), 


“Many qualities of Swnach, however, are sold in this country, 
which contain losa than 19-5 pet cont., i.z., the percentage of the 
commercial sample examined ; I consider, therefore, that the follaw- 
ing Indian tannin matters might probably find a market in 
Europe :—~ 


Woodfordia floribunda (flowers). 
Phyllanthus’ Emblica (leaves). 
Terminalia belerica (fruit). 
Anogeissus latifolia (leaves). 
Diospyros Embryopteris (fruit). 

“With reference to the abuve, I muy say that tho fruit of 
Terminalia belerica is already sold in this country, and employed 
ag an adulterant of ground myrobalans (1. Chebula), Tho dried 
fruit of Diospyros Embryopteris is somewhat tough, and conse~ 
quently difficult, if not impossible, to grind : it eould only be used 
as an extract. The leaves of Phyllanthus Emblica and of Anogeis- 
sua latifolia, carefully dried and possibly ground, ought to find a 
ready sale, I should think. 

“If propor apparatus for oxtracting the first seven tannin mat- 
ters on the list were erected in India, I seo no reason why a good 
trade could not be carried on with this country in tanning extracts. 
This would save the expense of carriage yery matorially ; and 
Indian labour being cheap, the cost of production would also bo 
somewhat. reduced, 

“TI was somewhat surprised to find the flowers of Woodfordia 
Aoribunda contain such a large percentage of tannic acid ; but it 
explains why the Hindus use these flowers in connection with 
alum as a mordant and with other dyo-stuffs, eg., Morinda, as 
mentioned in the Exhibition Catalogue. It would be interesting 
to examine the leaves of this plant. 

“Tho remarkablo differonce in the percentage of tannic acid 
contained in the inner and outer portions of Terminalia belerica 

Bu 
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is worthy of note. In the fruit of 7 Chebula I did not observe 
such a distinction of parts, but 1 find that on p. 500 of Crooke’s 
Hani-book of Dyeing and Calico-printing, it is stated that the stone 
like kernel of 7. Chebula ‘ contains no tannic acid, which is mainly 
present in the pulp.” 

“ The concentration of the tannic acid in the leaves of Phyllanthus 
Emblica while the fruit contains more traces is also remarkable. 
Unless, therefore, the sample of fruit examined has been damaged, 
or that it is wrongly* labelled, the Hindus make a great mistake 
in employing it asa tannin matter. From the Exhibition Cata- 
logue [ judge they always use it along with some other really 
useful tannin matter, eg., myrobalans. 


«Tho utility of Symplocos racemova bark does not. depend upon * 


its containing any tannic acid ; and Lamat a loss to account for its 
use as a fan by the natives of the Central Provinces (see Exbibi- 
tion Catulogue, p. 156). Tts ash contains a large percentage of 
carbonate of soda, and this may account for the mode of its em- 
ployment as given, see p. 155, Exhibition Catalogue, under the 
head of Rubia sitkimensis, although I cannot explain tho process 
there given ; T fancy somo detail has been inadvertently omittod,t 

“The barks of Ceriope Roalurghit and Mullotua plitippinensia 
soem to be poor tannin matters: and [ earmot explain why the 
former should be described asa valuable tan (see p. 151, Bx- 
hibition Catalogue), 

“Ushall be glad to examine such other tannin matters 2s you 
may desire to send.” 


* The fruits were correctly labelled; but we havo here another proof of 
the importunce of tho question of aga at which fruits intended as tang should 
bo collected. ‘The fully ripe farm of Phytlanthus probably contains no tannic 
acid; at all events, it is a plomsant fruit to eat, and is largely made into pre- 
serves, Tho sample examined by Professor Hummel may have been over-ripa, 
The waripe fruit is intensely bitter. 

+ The Professor's suggestion that the bark is used on acoount of the soda it 
contains, and not because of any tanning or dyeing property, is confirmed by the 
operation described as pursued in Manipur. At p. 155 of the Catalogue it i 
stated that the bark is burned and the salts contained in the ach extracted ; and 
that it is the liquid thus obtuined that ia used. I do not think any part of the 
description has beon omitted, and the process of dyeing there described wus 
witnessed by the writer, 

} Mangrove barks are uniformly so designated by writers on the subject. It 
would bs curious if chemical rosults disproved popular favour, Probably the 
Indian Mangrove bark is not so good aa that imported into England from other 
countries, 

Nora, —For Professor Mammal’a Table of Analysiu, soe next page. 
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‘The following were examined for the purpose of comparison with the above: — 
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‘Value per ewt ; December 1636. 


‘Appearance of decoction. 


Feroent- 


‘Tang st present employed by Dyttg and Tanners. legeot Tar 
‘nie acid. 


le O=6lt 
7 6= 391 


ad, 
4425 [Palereddish colour(torbid),12 0 == 5-25 pence per 100 Tannic acid por ewt. 


(Sd) J.J. Howuen, 
Yorkehive College, Leeds. 


A Foruern ror Tanna Leaves. 


It is scarcely necessary to comment 
further on Professor Hummel’s remarks 
regarding the tans with which his re 
port deals, He alludes, however, to 
one or two, with regard to which 
apecial mention, has not as yet beon 
made, and he furnishes besides inter- 
esting supplementary facts regarding 
some of those briefly discussed in the 
early paragraphs of this pamphlet. His 
opinion that there seems likely to bo 
a future for the leaves of Phyllanthus 
Emblica and Anogeissue latifolia will 
be read with much interest. These 
trees abound throughout the drier tracts 
of the great central table-land of In- 
dia—a region inhabited by the very 
poorest of her people. It remains, 
therefore, to ascertain the season at 
which these lenves possess their maxi- 
mum amount of tannic acid. Should 
this correspond with the period of leaf- 
shedding—a period when miles of 
country become often literally strew- 
ed with theom—an indefinite quantity 
might be collected, affording thereby 
both fuel to boil the liquid with, and 
material from which to prepare the 
decoction. But it is necessary to dow 
termine not only the period of the great 
est yield, but also whether an extract 
could or could not be profitably pre- 
pared, or whether a dried powder of the 
leaves would not be preferable. In 
tho same region where Phyllanthus and 
Anogeissus abound, Terminalia tomen- 
tosa (the Asna) and Shorea rabusta (the 
sil) are also plentiful. Incidentally 
allusion has already been made to the 
last two trees, and the tans obtained 
from them shall be reverted to Inter 
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on*; but it might be suggested in passing that as the four above- 
mentioned trees are rich in tanning matter, it would be worth 
while to ascertain whether an accidental or previously determined 
definite mixture of the leaves, fruits, and barks of all four would 
not afford a useful tanning principle. 

It is next to impossible to avoid the conviction that very little 
skill would bo necessary to make a mixture of all the tanning 
matorials mentioned above, and after having extracted their active 
tanning principles, to free the half-stuff thus obtained largely, if 
not entirely, of any objectionable colouring agents ; nay, even to 
prepare on the spot chemically pure materials. At all events, it 
would seem desirable te ascertain if it would pay to extract a 
ernde tannin from any one, or from a mixture of some of the four 
materials mentioned above. But to these might be added a fifth, 
viz, Woodfordia floribunda. By the addition of that handsome 
shrub to the list of trees already enumerated, a charactoristie 
feature is obtained of the vegetation of an immense portion of the 
jungle or open forest tracts of India, Indeed, the whole of that 
region might with much truth be called the tannin-yielding forests of 
India ; for, while the myrobalans are not go plentiful there, as tho 
above-mentioned plants, their habitats are interspersed with the 
mahua (Bassia latifolia) and the wild mango (Mangifera indica). 
This leads naturally to the consideration of the two trees of the 
series with which Captain Wood has been experimenting, viz., tho 
sil (Shorea robusta) and the asna or asaina (Terminalia tomento- 
ea). Enough has been said, however, as to the region over which 
these trees occur. Suffice it to add that the sal is one of the most 
abundant and at the same time one of the most valuable trees 
which frequent the subtropical forest tracts of India. It occurs 
in the mixed forests of the Sub-Himalayan belt from the Beas 
River in the Punjab to Assam ; is mot with also in the castern 
part of Central India, and on the central table-land from the 
Ganges to the Godaveri, and extends westward to the longi- 
tude of Mandla, with an outlying patch on and around the 
sandstone hills of the Pachmarhi Range. But there are four 
or five other species of the same genus which are believed to 
be similar in the character of thoir barks, and hence for tanning 
purposes theso may be included with S, robusta, thus extending, 
by means of S, obtusa, and S, siamensis, the aren of distribution 
from Assam through Manipur to Burma; and by means of 8. 


* We have omitted this from our Extract, as tho reanlts of Captam Wood's 
work have been embodied in an article at page 61 of Vol. XV.—[Hp,] 
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Talura and 8. Pumbuggaia from the central table-land of India to 
Mysore and Madras. Should, therefore, a prepared extract from 
Shorea bark prove of value to the tanner and obtain a remunera- 
tive price, thore would practically be no limit to the supply. The 
timber afforded by these trees is one of the most extensively used 
woods in India; and it would, indeed, be hard to form even an 
approximate estimate of the number of trees annually thrown 
down for railway sleepers and other such purposes, or of the 
amount of bark periodically wasted. Those facts may be accepted 
as strengthening Captain Wood’s contentions, which aro more or 
less of a local and accidental nature, viz., that railway extension 
is causing immense numbers of trees te be felled, the barks of 
which are at present put to no useful purpose whatsoover. 


REPORT ON THE YIELD OF CATECHIN FROM FIVE 
DIFFERENT QUALITIES OF THE WOOD OF ACACIA 
CATECHU IN OUDH AND BURMA, 

L 
Eanty in 1889 an inquiry was started why the professional 
makers of hattah refased “Khair wood” without white spots, and 
only worked up those stems which were found to havo white spots 
scattered all through their heart-wood, Tt was reported that the 
makers of dattah cut into the treos for the purpose of examination, 
and leave those stems unused which show no white spots, Much 

damage is thus dono to the forests. 

A preliminary examination in India showed that the wood with 
spots yielded more extract than tho wood without spols. The reln- 
tive yiold of Lattah was, howovor, not so easily determined, and 1 
offered to inguire more thoroughly into (he matter during my fur= 
Jongh in Europe. 1 have, for this purpose, been provided with 
samples of wood and with oxtracts made by the katéch makers in 
Oudh and by tho cutch makers in Burma, also with printed notes 
on eatechu and its manufacture in India, 

T find, also, much information on record in Europe about eutch 
or catechn, also gambier or Terra Japonica, but much uncortainty 
exists about the composition and properties of tho principal com- 
pounds, catechin and catechu tannin. No record exists of any exami- 
nation of the wood which yields tho eutch. 

The active principle of eutch is the tannin, that variety of tannin 
which is called catechu tannin, and whieh forms a greenish brown 
compound with forric salts, As a rule thera is, however, also eate- 
chin in tho cuteh. Kattah, which is used in India for consumption 
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with betel and lime, has eatechin for its active principle. Pure 
Aattah is almost entirely catechin. Catechin and catechu tannin 
aro similar in composition, and resemble cach other in some of their 
properties, Catechin is easily changod into tannin or a similar 
substance, but not the reverse. Catechin is soluble in hot water, 
and practically insoluble in cold water. ‘The tannin dissolves in 
water of any temperature. 

This different behaviour towards cold water enables us to separate 
tho two substances from each other. Yot this operation is not ns 
cusy as might be thought, becatso the tannin in the solution rotards 
the separation of the catechin. After long standing of concentrat- 
ed extracts of tho Acacia Catechu wood, which are mixtures of 
catechu tannin and catechin, all the catechin is not separated. 
Some appears always to remain in the final residue with the tannin. 

Two extracts, A and B, were made in Burma from the woods 
named A and B, and sont as prepared samples of catechu with the 
wood spocimens, I troated these samples very carofully with acetic 
ethor and with het water, but I was only able to obtain 6 per cent. 
of catechin from them, whilst catechu is generally supposed to con- 
tain more catechin than that. 

When irying to extract and crystallize catechin out of small 
quantities of the wood of Acacia Catechu, complete failure is the 
result if the solutions are diluted, and if the wood is boiled and 
treated for a long time with the object of making tho extraction 
compicte, A rapid treatment and concentrated solutions are in- 
dispensable, The following method may be followed :— 

About two ounces of finely cut wood are boiled for half an hour 
with 20 times their weight of water. The decoction, freed from 
the wood, is reduced in bulk on the water bath until it begins to 
become syrupy, or until it is estimated to contain about 6 par cont, 
of catechin, The liquid is then allowed to stand in a cool place for 
four days, or at the most five days. The catechin nevor separates 
atonce, Even cooling to freezing point has no effect, but after 
standing a night there is separation in most cases. When the pro- 
portion of catechin is small in comparison with eatechu tannin, it 
may happen that it takes two days until the separation begins, and 
in such cases it will be good to Ict the quid stand fiye days. Stir- 
ring the liquid is advisable. Immediate crystallization of catechin 
is sometimes effected by the addition of somo ready crystallized 
entochin to the over-saturated solution and stirring, The addition 
of a drop of a mineral acid has also sometimes tho effoct of making 
tho catechin separate. The chief agent in this process of separa- 
tion is, however, time. After enough time has been allowed, the 
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catoohin is brought ona filter and roughly washed with cold water. 
The catechin is then dried by exposure to dry air, The air must 
not have a higher temperature than 40 degrees Centigrade. Heat 
injures or destroys the damp eatechin. The accounts of the ma= 
nufacture in India agree also about the drying of the product by 
air and not by artificial heat. After tho catechin was completely 
dried in warm air I left it for some time in the desiccator. When 
I weighed it, il Lad reached such a stato of dryness that it kept 
increasing slightly in weight on the scale pan through absorption 
of moisture from the air. : 

Once the catechin is thus separated and dried it remains un- 
changed for years, as is shown by tho constancy of the kattah. 
The pure catechin, aftr heing dissolved in hot water, separates 
immediately on cooling. There is no such delay as in the case of 
mixtures of catechin and tannin, When dissolved in eight times 
its weight of hot water and then cooled, the catechin separates in 
such numbers of microscopical erystals that the liquid becomes stiff. . 

At the same time we notice how easily the catechin is decompos- 
ed whilst in solution. Tho recrystallization of catechin yielded, on 
the average of three trials, only 68 per cent. of the original weight. 
The original catechin was air-dry, and tho second catechin was 
dried in the desiccator and was a little purer, but atill the actual 
Joss of catevhin through the simple solution in bot water, erystal- 
lization, and drying cannot be less than 25 per cent. 

If mere crystallization of eatechin by means of hot water causes 
such a loss, it is not astonishing if the decoction of the wood with 
wator does not yield the complete amount of the eatechin. 

Tha filirata from the eatechin is evaporated on the water bath 
and the residue weighed. We thus know how much soluble matter 
was extracted from the wood, and find the proportion of catechin 
in the whole extract. 

Further treatment of the residue with the aid of acetic ether 
yielded often a little additional eatechin, But it was not enough 
to affect the result much, and as in some cases only the merest trace 
of catechin was obtained from the residue, the removal of catechin 
by the main process appears go far satisfactory. 

T made now with each of the woods a further trial. E treated a 
portion of finoly-cut wood with much hot wator, so ns nearly to 
exhaust all soluble matter. I desiccated the extract and weighed 
the residuo. From this I obtained the maximum percentage of 
solubles in the wood. During the rapid extraction of catechin I 
obtained less total soluble matier, but I huve also placed the figures 
on record for the purpose of comparison. 
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From the average proportion of catechin in the extracts and from 
the maximum yield of extract of each wood, we calculate then the 
maximum yield of catechin of each. Tho following samplos of the 
wood of deacia Catechu were examined :— 

Oudh No. I1.—Reported by the éatteh makers as unfit for making 
fattah, One ina thousand of the large pores of the heart-wood 
filled with white substance. 

Onudh No. I1.—Reoported as good for katiah, About one in six 
of tho large pores filled with white. 

Burma A.—Reported by tho Burmese as having no white spots. 
Has no spots, but cracks filled with white matter (kersal). 

Burma B.—Reported by the Burmese as having spots, Oné 
in twenty of the pores white. 

Burma C.—Selected by the Forest Officer as having distinct 
spots. A very beautiful epeeimen with large whito spots. About 
one in every three pores white. 

The following Table shows the amount of extract obtained at 
different trials. The extract was of such dryness that it just began 
to inerease a little in weight on exposure to the air :— 


Wood. Per cent, Extract, eee! 
Ondh No. T, + 69,1014, oe wo 
Oudh No. IL, as 4,15, 15, 16, 17, 19, 28,24, 24 
Birine A, + DIT oes ca AE 
Burma B, 4, w 14,15,16, 1 16 
Burma, ++ 16, 16, 20,20, 20 


The following Table shows the amount of catechin separated out 
of tho woods. Percentage of catechin in the extract :— 


Wood. een se 
Oudh No, L, +e 38, 38,44 te oe 86 
++ 27, 81, 88, 64, w 40 

+ 91% 0 . ow 14 

+ 17, 46,0. a oo SL 

Burma, ., oe 21, 86,0. a + OB 


From tho above we calculate the total yield of catochin in these 
five woods as follows :— 


Oudh No. TL, ., «+ 5 per cent. catechin from the wood. 
Oudh No. IL,.. a ann % " 
Burma A, .. a 2 ie ” ” 
Burma B, + 5 ” » ” 
Burma, .. 6 » ” on 
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Wo havo thus ascertained the following facts, Woods with 
white spots are richer in extract and richer in catechin than those 
withont spots. From all woods catechin may be extracted by the 
above-mentioned method with hot water. The Oudh woods are speci- 
ally favourable for the manufacture of catechin, This explains why 
the manufacture of kattah has specially developed in Oudh. Kattah 
should be pure catechin, containing as little tannin as possible, 

I examined kattah from Oudh, which was bought in the bazaar 
at Dehra Din, North-West Provinees. It consisted of rectangu- 
lar pieces about 2 inches long. The pieves aro earthy inside, and 
they have all round their surface a hard erust, one-eighth of an 
inch thick, rich in tannin. 

For the dotermination of catochin I only took the inner soft 
portion of the pieces. Evon this inner purest portion contained 
3 por cont. of wood splinters and sand. ‘The reerystallization yicld- 
ed the following proportion of eatechin :— 

34, 88, 48 per cont., or on average 36 per cent, 

The kattah which was manufactured tor the Oudh Forest Do- 
partment and sent to me with the samples of wood of Acacia 
Catechu early this year, yielded 62 per cent. eatechin, Tt was 
therefore much richer and purer than the kattah of the bazaar. 
But still it contained also 4 per cent. of wood splinters and 2 por 
cent, of sand, 

It would now appear advisable that in the Oudh forests both 
classes of trees should be utilized for the manufacture of kateah 
and of catochu. The inferior trees might be treated separately. 
If the manufacture could bo centralized it would be possible to use 
machinery for cutting up the wood, and to carry on the whole 
work on a largo seale and with improved uppliances. That portion 
of the extract whieh would remain over after the separation of the 
eatechin could be utilized for making common eutch or catechu 
for the Buropean market. 

In Carl Feuerloin’s factory, near Stuttgart, South American 
woods are used for making extracts of vegetable dyos, ono of them 
yory similar to catechu. The oxtraction is effectod with hot water 
under ordinary pressnre, and the decoctions are concentrated at a 
lower temperature in vacuum pans. ‘The vacuum increases the out- 
turn, heeauso it prevonts much of the dyeing matorial from being 
decomposed. The imported Burmese eutch is subjected to a puri- 
fying provess, and also finally evaporated in vacuum pans. It is, 
therefore, possible that vacuum pans would also effect a saving in 
the manufacture of euteh in India. 

12th Mareh, 1890. H. Warr. 
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IL. 

On the 12th of March last I had the honour to report on the 
amount of catechin and tannin contained in the wood of Acacia 
Catechu from Oudh and from Burma. 

I found from 5 to 9 per cent. eatechin and 10 to 15 per cent. 
tannin when using two or three ounces of the wood for each trial. 
To test, my method further I have now treated larger quantities, 
namely, 50 ths. of wood No. I. from Ouch and 30 Ibs. of supposed 
No, IL, which had both been sent to me by the Oudh Forest De- 
purtment, T cut the wood on the lathe inl shavings uf jgth inch 
thickness, and boiled two or threo times with water, The liquid so 
obtained [ concentrated over the fire and finally over the steam 
bath, until it was dark brown and thick, and began to form skin at 
the surface. I then let cool, and afterwards stirred it up with a 
trace of ready-made catechin. Finally, it was allowed to stand for 
five days in a cool cellar, during which period the catechin erys- 
tallized out. 

After dilution with cold water I put tho liquid through the filter 
press. The cakes of catechin were then dried in the open air at 
ordinary temperature. The liquid which flowed off from the oate- 
chin was put to evaporate until it was nearly solid. It was then 
poured into a paper mould, in which it solidified. Of the produce 
so obtained I have the honour to submit samples according to the 
snhjoinad list. 

The Oudh wood No. I. is the poorer quality, from which the Oudh 
local kattah makers declared they wero unable to make kattah or 
impure catechin, I obtained 3°7 per cent. of dry pressed catechin 
(tho purest kattah), and 12 per cent. of pure hard catechu tannin, 

The 30 ths. of Oudh wood No. IL. were sent by the Forest 
Department evidently by a mistake. Instead of being the rich 
kind of wood with a large percentage of catechin, and recognized 
hy white spots, they were a poor kind of wood, in which I could 
recognize but the merest trace of white spots. When boiling this 
wood I also used an iron vessel, which I thought was not dangerous, 
because it had been newly tinned, but the tinning was insufficient, 
and iron rust got into the liquid. Iron is such a great enemy in 
the manufacturo of catechin that iron vessels, whethor tinned or 
galvanized, will have to be absolutely avoided. In consequence af 
this mishap with the iron, the supposed wood No. II. yielded mo 
only 2 per cont. of catechin, besides 11 per cent. of catechu tannin, 
of both of which I have the honour to submit samples, According 
to my former trials ona small seale, good wool No. IL. might have 
yielded me 9 por cent. of catechin and 15 per cont. of tannin. 
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No serious mishap, however, took placo with tho 50 Ibs, of wood 
No. L., and it was of chief importance to prove the usefulness of 
this wood No. I for eatechin manufacture, becanse the local makers 
refuse to use the wood, although it grows with the other in the 
same forests, and is of the same species, Acacia Catechu. 

L have now the honour te propose an improved method of mak- 
ing catechin and tannin in the North-West Provinces, 

Whilst, according to the reports, the local kattah makers cut into 
the heart-wood of the trees, and leave those trees standing injured 
and unased which have no white spots, it will be in tho interest of 
the Forest Department if both trees No. I. and No. II. are used 
up at the same timo for the same purpose. 

Tho smaller yield of catechin from the trees No. I, will he com- 
pensated for by tho manufactare of tannin for the European market. 
This eatechu tannin will feich ity price there as a eatechu of supe~ 
rior, uniform, and always trustworthy quality. From the wood No. 
TI. the improved method will also utilize a large quantity of tan- 
nin or pure catccht, which has hitherto heen wasted. ‘The people 
pour their mixture of tannin solution and eatechin upon eand, 
when the catechin remains and is dried into cakes, whilst the tannin 
soaks away into the sand. 

The catechin itself is also very impure. Taking the whole pieces 
of 6 ths. of kattah, softening thom with cold water, and putting 
thom throngh the filter press, I obtained 59 per cent. of air-dry 
catechin cxkes, 25 per cent. of tannin in solution, and 16 per cent. 
of sand. For the imperfect and wasteful method of filtering through 
sand, it is proposed to substitute the filter press. The filter press 
is now universally introduced for separating solid matter from li- 
quids, and it is of special utility in the manufacture of catechin. 
Tho separation of eatechin from the strong tannin solution by 
ordinary filtration is very difficult, and dilution causes loss of cate- 
chin, because the lutter, on standing with water, becomes converted 
into a soluble substance. The filter press, which effects the sopara- 
tion of the catochin rapidly, is therefore quite indispensable. Its 
application alone will give quite a now start to the process of eato- 
chin extraction, 

But tho eutting up of tho wood by machinory will also afford a 
great advantage over the present method of cutting it into coarse 
chips by hand, If we add for earthen pots large copper vessels 
for boiling the thin shavings of the wood and for concentrating the 
liquid, we have all that is required for the economical production 
of catechin on a large scale. 

The final desiccation of the tannin solution, from which the eate- 
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chin has been separated, would also be a difficult process if done in 
the ordinary way. It would require many hours of stirring, be- 
eause the hot thick liquid forms skin on exposure to air, and it is 
only constant tearing of tho skin which renders evaporation possi~ 
ble, For this part of the process it is therefore advisable that 
vacuum pans be used. By their means the evaporation will ke 
accelerated, and the injury done to the tannin by the boiling will be 
reduced to a minimum, 

The complete apparatus for tho improved process does not cost 
much, Mr. J. Gyiketta, an expert for dye and tannin extraction, 
has given mo the following figures :— 

A manufactory for oxtracting 10 tons of wood daily consists of ~ 


2 steam boilers, each of 1,000 square feet £ 


heating eurface, 4 + 1,000 
Setting up and chimney, vy 250 
1 steam engine of about 100 H.-P. (or a 
turbine if there is water-power), Goo 
2 wood-cutting machines, me 200 
6 copper vessels for extraetion, we 460 
2 copper vacuum pans, each with 500 square 


feet heating aurface, a -» 600 


1 air pump for the ractam pans, «+. 250 
1 filter pump of 100 sqnare feet etrface, 200 
Reservoirs, ste ‘ae we 50 
Total, £8,600 


This sum is intended for Europe, and equals about Its, 50,000 
in Indian coin, No provision is made for sheds, houses, wells, &e., 
and there will be the cost of transport to India, and to the site 
in the North-West Provinces, Many sparo parts of machinery 
will also be required, to avoid delay in repairs, But all this and 
every possible oxpenditure, including the deputation of an export 
for two years, will be more than met, if wo assume a total cost of 
one Inkh of rupees. 

A factory, costing one lakh of rupees will in 200 working days 
per year produce about 3,500 maunds of eatechin, and 7,500 maunds 
of tannin dye. The value of the former in India will be at least 
Its. 1,10,000, considering its great purity, and the value of the latter 
in India for export to Europe will be about Rs. 90,000. The total 
value of produce per year will be about Rs. 2,00,000. The annual 
produce of tho factory will therefore be worth twice the original 
cost of the factory. 
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The conditions are therefore very favourablo, and there is little 
doubt that private enterprise would readily step in if the case was 
made known, and it would be easy to overcome all competition and 
to obtain the monopoly for the manufacture. 

Catechin or kattah is, however, an article of every-day use in 
almost every household in India, and there are reasons why it 
would bo better that the Government of India should obtain this 
monopoly, Moreover, the Government are either in possession of 
the Acacia Catechu forests, or else they have the control over the 
production and supply of the wood ; it is therefore quite suitable 
that the Government should undertake the work. 

I would be obliged if you would be so kind apd permit my come 
ing to London hofore my return to India, that I may personally 
report on the subject, and, if you advise, communicate with consu- 
mers of catechu and manufactures of dyewood extracts in England 
for the purpose of proving still further the advisability of the pro- 
posed work, 

T have the honour also to enclose the account of my expendi- 
ture from 5th March last, It amounts to 275 marks 78 pfennige, 
which equals £13 9s, at to-day’s rate of exchange. 

List of Samples sont on the 9th of August by post rié Hamburg 
to tho Under Secretary of State. 


Wood of Aencia Catechu, No. I., one picea. 
Wood of Acacia Catechu, No. IL. one piece, 


Grammes, 
Indian kattsh, re wee 125 
Indian kattah, taken through the filter prese, 600 
Catechin from No, I, wood, «.. ee 560 
Catechin from No. If. wood, «+ 290 
Tannin from No. I. wood, 770 
‘Tannin from No, Il. wood, a vs 850 


Total weight of kattsh, eatechin, tannin, 2,695 


Tho whole was roported in the customs sheet as 3 kilogrammes 
eatechn, 


Cannetarr, Wontemnurs, 
1h August, 1890. H. Warrn. 


yj. Notes, Queries AND Pxrracts. 


Forestry in Tue Coontes anp IN Innis. 
(Continued from page 372). 


Tua planting up of a few hundred acres per annum is all very 
welt, but it does not constitute forest conservancy on a soale in due 
proportion to the extent of the Colony, especially as many of the 
exotic trees which have heen planted are not likely to prove useful 
as timber trees. Tho principal part of the Vonservator’s energy 
should be directed towards the selection and demarcation of fur- 
ther and more extensive forest reserves suitably distributed over the 
Colony, such reserves amounting ultimately to an area sufficient to 
meet the requirements of the Colony. In some parts of the Colony 
it is probably too late to carry out this policy, while in others 
Mumerous areas ure as yet unoccupied. Tere the selection of 
resorves should precede the advance of colonisation. Once the tide 
of occupation has fully entered a district, the setting asido for for- 
est purposes of suitable blocks becomes more difficult overy day. 

On the whole, then, the action so far taken in South Australia 
seems far below what the necessities of the Colony deraand. 

The Conservator, Mr, Brown, mentions in his last report that in 
some of the State forests large numbors of seedlings of the indi- 
genous specios had sprang up, in consequence of their having been 
protected against srazing for three years, and he urges that similar 
protection should bo afforded on a more extended scale, until the 
young trees are of a size to render them safe against injury by 
stock ; but he also adds that his endeavours in this direction have, 
so far, been unsuccessful, as ho has not been able to induce the 
Government to take his viows on the subject. 

The financial results of the, so far, limited operations in South 
Australia ara satisfactory, and thera is no reason to believe that 
more extended operations will be followed by a less favourable 
balance sheet of the Forest Department, At any rate, any outlay 
in this respect can only be infinitesimal when compared with the 
increasing sums which the Colony will havo to send out of the 
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country every year if it neglects to establish a sufficient area of 
permanent forest estates without loss of timo, and to manage them 
on economic principles. 


(2). New Sourn Wares. 


The forest law forms Part VI. of Act XVIII. of 1884— An Act 
to regulate the Alienation, Occupation, and Management of Crown 
Lands, and for other purposes.” 

It provides :— 

(1). The Governor may proclaim any areas of Crown lands to 
he “ State forests,” or reserve from sale any such areas as “timber 
reserves.” 

(2). State forests may be divided into blocks: until so sub- 
divided, all existing forest and timber reserves may be reserved 
from sale, lease, or otherwise, as the Minister may think proper. 

(3), ‘The Governor may dedicate or reserve any State forest, or 
any portion thereof, for a specified period for the conservation of 
timber, and such forest shall not, during the term of reservation, 
bo open to timber or other licenses or permits, 

(4). The Governor may framo regulations for the issue of 
licenses or rights to cut and remove timber on State forests or 
timber reserves, or to remove any other produce. 

Section 183 of the sume Act prescribes penalties for offences 
against the various provisions of the Act :— 


For a first offence, a penalty not exceeding £5, 
second 5, i » £10, 
third or subsequent » «£20. 


In accordance wilh these provisions an area of 5,656,881 acres, 
equal 8,839 square milos, had been declared State forests and tim- 
ber reserves in 1887. : 

Ié is evident that thore is not the character of permanency about 
these arrangements, bocause the law provides for the division of 
the Stato forests into blocks, which may be sold or leased after- 
wards, Areas reserved under such conditions do not partako of 
the character of permunent forest estates ; hence an amendment of 
the law seems highly desirable, 

{ understand that about 10 per cent. of the arca of the Colony 
may be classed as forests. These areas are said to be situated prin- 
cipally on tho eastern slopes of the hill ranges running more or 
Jess north and south, at some distance from the east coast of New 
South Wales. 1 am not in a position to indicate the distribution 

aa 
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of the existing reserves, They amount to not quite 3 per cent. of 
the total areca, It seems desirable that tho Government should, 
as speedily as possible, decide what portion can be permanently 
maintained as forest estates, and then proceed to constitute further 
permanent State forests in suitable lecalitios, so as to securo a 
sufficient percentage of the total area heing permanently maintained 
under wood. 

New South Wales has the advantage of extensive coal deposits, 
so that localities within reasonable distance of water or railway 
carriago can be supplied with coal fnel. Large areas, however, can= 
not he so reached, and these must rely on locally-grown wood fuel, 
while extensive quantities of timber will always he wanted; so that 
tho maintenanee of forests is of considerable importance, apart 
from the fact that they may be wanted for climatic and other rea- 
sons. In the latter respect I may here mention that in New South 
Wales the clearing of the catchment basins of rivers is said to 
have been followed by a more continuous flow of water in the 
streams lower down, This is diametrically opposed to tho experi- 
once gained in other parts of the world, and E confess that I am 
somewhat sceptical in regard to theso statements; at any rate, the 
phenomenon requires further careful investigation before it is 
finally accepted as correct. Possibly the tramp of the cattle along 
tho water channols may gradually have hardened their bottoms, so 
that a smaller percentage of the water soaks into the ground and 
disappears. 


(c). Vicrorra. 


Victoria is, in many respects, the most instructive of the Austra 
Tian Colonies as regards forest policy. It is situated between tho 
S4th and 39th degrees of southern latitude. Although it appears to 
oceupy only a comparatively small corner of the continent, its area, 
87,854 square miles, is really about equal to that of Bngland and 
Scotland. It is divided into two parts by a range of mountains 
enlled the Main Divide, which runs from cast to west, nearly through 
its whole length; the southern part comprises a somewhat smallor 
arca than the northern. The olevation of the Main Divide reaches 
over 6,000 fect in the eastern, but barely 3,000 in the western part, 
the average elevation having been estimated at 3,000 feet. Various 
spurs rim from this centre chain to the north and south, dividing 
the country into a serics of drainage basins, The rivers on tho 
sonth of the Main Divide find their way, after comparatively short 
courses, into the Southern Ocean, Those in the north join tho 
Marray River, with the exception of some in the north-western, part 
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of the Colony, which lose themselves in lakes and swamps, the 
overflow fram which is absorbed by the porous soil of low traets. 

Tho rainfall of the Colony, being governed by its physical con- 
figuration, is estimated to amount to about 40 inches on the moun- 
tains and high tablelands, and at from 25 to 40 inches, according 
to circumstances, in the southern half of the country situated between 
the sea and the Main Divide. On the north side of the Main Divide 
the rainfull is smaller, being estimated at about 20 inches in the 
valley of the Murray, and going down to about 10 inches in the 
north-western part of the Colony. 

Tho temperuture differs considerably with situation and rainfall. 
Whilo the higher hills have a porfoctly temperate climate, the 
lower lands are more or less sub-tropical with a mild winter. 
Occasionally northern winds occur, which are cold in winter and 
dry and hot in summer. Tho Victorians are fond of claiming for 
their country “ the finest climate in the world.” 

Baron Ferdinand von Miieller, K.c.m.c., the celebrated bota- 
nist, who has boen at work in Australia since 1847, mentions a series 
of distinct climatic regions in Victoria, of which I may mention 
the following three:-— 

(1). The almost frostless tracts with a considerable rainfall, 
such as tho low lands along the eastern and southern coasts, fit for 
eub-tropical plants. 

(2). The dry regions, with a small and precarious rainfall and 
great summer heat, such as the north-western districts, fit for plants 
belonging to arid zones. 

(8). The upland region, with snowy winters, such as the sub- 
Alpine tracts, fit for plants of cold zones. 

Before proceeding to indicate tho forest policy of Victoria, it 
will be useful to mention a few statistical data referring to that 

Colony. Victoria had in 1888 a population amounting to 1,090,869 
people, which is oqual to 13 inhabitants per square mile, There 


were also— 


‘Acres. 
Horses, he Ge 923,115 
Horned cattle, 1,870,660 
Sheep, ; 10,818,575 
Land under cultivation, .. 2,576,405 


These data show that a high percentage of the total area must 
be put to profitable use, especially for grazing. About 40 per cont. 
of the area has been alienated, leaving about 60 per cent. at the 
disposal of Government. 

There is abundant evidence available to show that “the pre- 
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servation of a portion of tho area under forest is considered essential 
for its indirect effects, but want of spaco prevents my going into 
the details of the case. At any rate, there can be no doubt that 
timber and other produce is wanted in enormous quantities, which 
for years past could not all be supplied from the forests of the 
Colony. The average annual imports of timber amounted during 
the years 1884-88 to £68,946. 

Ihave experienced considerable difficulty in gotting a precise 
idea of the presont distribution of tho forests. As far as I could 
ascertain, the principal wooded areas are situated in the eastern 
half of the Colony and in the hill ranges near Cape Otway. The 
wostern half is more thinly timbered, and in the north-west an 
area of same 10,000,000 acres is covered with mallee scrub, con- 
sisting of dwarf cucalypts, which reach a height of ahout 12 
feet. 

The principal constituonts of the timber forests are some forty 
species of cucalyptus, of which eleven aro mentioned as specially 
useful, In addition there are a considerable number of acacia 
species, of which the Blackwood tree (Acacia Melanoaylon) and the 
tan wattle (Acacia decurrens) are the most important. 

Iam not in a position to state what the area now under forest 
amounts to. Spoeial inquiries were made in this respect between 
the yours 1874 and 1878 at the request of Hor Majesty’s Socrotary 
of State for the Colonies. The replies to this request were brought 
together in a digest prepared by Mr. Julian C. Rogers, Secretary 
to the Institut of Surveyors. From this digest it appears that 
about 40,000 squaro miles wero under wood in, say, 1875, which is 
equal to 46°per cent. of the total area. This estimate, it appears, 
ineluded the area covered with small euealypts and all the mallee 
scrub, which togothor constitute almost one-half of the area stated 
to be under wood, Under these circumstances, the returns were 
of somo value as regards supply of firewood, but less so in respect 
of that of timber. 

‘Tho sume returns gave a most melancholy account of the manner 
in which the forests were treated fifteen years ago. They say :— 

“The amount of timber is diminishing owing to clearings for 
settlement, ordinary home consumption, and bush Gres... « 

“ As early as 1868 attontion was called by a specially appointed 
Board to the wastefulness and improvidence of the prevailing sys- 
tem. Only the prime parts of trees were utilised. Immense 
numbers of standing trees were killed owing to the practice of 
stripping from thom large sheets of bark to cover, perhaps, a mere 
temporary hut. The Committee called attention to the growing 
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searcity of timber for props for mining purposes and tho nocessity 
of measures to secure a permanent supply. The Committee also 
recommended the planting of suitable pine trees in the forests, and 
expressed a belief that within a, short period the native supply 
would supersede the necessity for importing that timber for which 
at present they are wholly dependent upon other countries or 
Colonies. They recommended tho abolition of the existing, and 
tho introduction of a new, licensing system in the Stato forest 
reserves, 

“In 1872 the Royal Commission on Foreign Industries and 
Forests state that urgent action in reference to this subject is 
needed hecomes daily more evident, Tho threatened scarcity of 
timbor in the gold-mining districts especially is referred to in terms 
of undisguised alarm, and the signatories recommend the early 
appointment of a Central Forest Board, the establishment of State 
nurseries, the distribution of seedling to selectors, and the planting 
of reserves denuded of indigenous timber.” . . . . 

Thus, then, stood matters, say fifteen years ago. The Govern- 
ment of Victoria had full warning of what was going on in tho 
forests, and it will be easily understood that it felt the desire to 
meet the existing avil. Tet us sce with what success. 

In 1876 an Act was passed, called “The State Forest Act,” 
which was to be read with and construed as part of the Land Act, 
1869, 

This Act provided— 

(1). For the appointment of Local Forest Boards, which were 
to have the caro of reserves and other Crown lands that might bo 
assigned to them by the Governor in Council. 

(2). For the appointment of Foresters by the Local Forest 
Boards, with the approval of the Minister, such Foresters to have 
the power of Crown land bailiffs, 

* (8). For the promulgation by the Governor in Council of re- 
+ gulations prescribing the duties of the Local Forest Roards, 

This Act had evidently for its object to entrust local boards in 
various parts of the country with the management of the areas 
which might be set aside for forest purposes from time to time, I 
am informed that it was never really put into force, though it is 
said not to have been repealed. 

In 1884 a now Land Act was passed, which provides, amongst 
others, for the following matters :— 

(1). The formation of State forests. 

(2). ‘The formation of timber reserves. 

(3). Tho management of both. 
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(4). The management and disposal of timber and other forest 
produce on the unalienated Crown lands not included in tho State 
forests and timber reserves. 

Under this Act the State forests can only be alienated with the 
consent of the Governor in Council. ‘The timber reserves shall 
not be alienated in the first instance, but as the several parts be- 
come donuded of timber they may be added to tho pastoral or 
agricultural lands—in othor words, thrown opon to selection, Tha 
timber reserves ure, nucefure, only temporary reserves. 

‘The forests generally are worked under the license aystem, regu- 
lated by rules made under the Act. There are licenses for felling, 
splitting, clearing undergrowth, tho orection of saw mills, grazing, 
removal of wattle bark, &e. For each of these licenses certain 
feos aro paid, 

Penalties are provided for breaches of the law or any regula 
tions issued under it. As far as [am aware, no rights by private 
persons are recognised in tho Crown lands ; hence the Act does not 
provide how such rights are to be dealt with. 

On the whole, I think tho existing law, if applied in a proper 
spirit, would enublo the Government of the Colony to deal efficient 
ly with the forests ; and the question which now interests us is 
whether, and in how fiz, effect has been given to the policy which 
is indicated in the Act. To answer that question thoroughly it 
would be necessary to inquire into the matter on the spot. This 
being out of the question, must fall back upon the report of an 
expert, Mr. F. D’A. Vincent, which he wrote and submitted to the 
Governor of the Colony after a visit of some months to Victoria in 
1887. Mr. Vincent is a trained Forest Officer of known ability, 
who has served in the Indian Forest Department since 18738. He 
gives the following description of forest manzgument us exisling 
in 1887 :— 

The areas of State forests and timber reserves stood as follows 
in 1887 :-- 


Acres, 

State forests, ae 664,710 
Timber reserves, ise i ws 690,782 
Total, wee 1,855,442 


equal to 2,118 square miles, or about 2 per cent, of tho aren of the 
Colony. The timber reserves, or one-half of this area, are only 
temporirily resorved, so that the more permanent State forests 
occupy only 1 per cont. of the arca of the Colony. It also appears 
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that changes have, from time to time, been made in the State for- 
ests, some areas having been given up and others gazetted instead. 
This detracts considerably from the character of permanency. 

Some plantations have also heen made, the total area being under 
2,000 neres : they are planted with wattles, blue gums, anda variety 
of exotic trees. 

Mr. Vincent visited 2 number of the State forests, timber re~ 
serves, and other forest lands, and ho draws a rather gloomy pic+ 
ture of their condition. This is what he says, for instance, about 
the Wombat and Bullarook forest (area 105,000 acres);— 

“This is said to have been originally a magnificont forest, chiefly 
of messmate or stringy bark, the timber being of the very best 


class... Enormous quantities have been senbawny to Mele 
bourne, Sandhurst, and Ballarat... ... There were thirty-six 
saw mills at work in 1884...... The splitters have cut more 


timber than oven the saw-millers. The good timber is now 
almost all worked out, except in central localities in the southern 
half of the forest. In the portion which T visited there are only 
second-class trees with a certain number of bigger ones, which have 
been loft for some fault. There has been little or no reproduction, 
the whole of the young trees have been burnt, and there are no 
middle-aged ones coming on to yield timber some twenty or forty 
years hence. 

“The useless waste and destruction that has been going on in 
this forest for the past thirty years defies all description, Tho 
saw-mill fellors and the splitters have been allowed to go in and 
cut when and what they chose. Generally the fellers took ono 
log out of each tree, leaving the rest, which, although not quite so 
good as the butt end log, still consisted of first-class timber. The 
splitters, as often as not, left trees to rot where they had fallen, 
without oven taking out one log, on finding that the wood did not 
split well, Evon if they did split, at least three-fifths of tho 
timber in the trees was wasted. Subsequently, when the wood 
thua left on the ground was fired, a fierce blaze occurred, which 
killed or rondered useless almost as many trees as had been 
folled . . . The selection of the State forests has not been well 
mado here, for some of tho best forests have been left outside, and 
inferior growth taken up for the reserve.” 

Similar accounts are given of many other forests, though the 
waste may not be so great in every case as that said to have taken 
place in the Wombat and Bullarook forest. 

Mr, Vincent remarks on tle management generally in the follow, 
ing terms :— 
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“From what I have said above, it will be understood that I am 
very unfavourably impressed with the present state of the forests. 
Wherever I went they told me the samo story of noglect and 
waste, and I fect sure that no one could help arriving at any con- 
clusion but that mismanagement has been rampant everywhere 
and disastrous in its effect. In newly-settlod countries, which are 
largely covored with forests, one often finds groat extravagance 
and waste. But as it has long been known that tho area of good 
forest in the Colony was limited, and that supplioa of timber were 
running short, I ain surprised that some effectual measures have 
not been’ taken to prevent further waste. The present arrange- 
monts are quite puorile, and so ill-conceived that they can scarcely 
be seriously discussed, The boundaries of the State forests and 
timber reserves have been selected with little regard for the real 
requirements of the caso. Tittle enre, sa far as my inquiries go, 
has been taken to select as State forests or timber reserves the 
best forest, and that most conveniently situated for export. There 
aro numerous instances of the best forests being given up to 
settlors, or kept as Crown land for splitters to work in... . The 
terms on which licenses are issued are chicfly to blame for the 
waste and destruction which have gone on everywhere... .. In 
Victoria the license-holder bas virlually the right to cut as meny 
trees as he chooses, to remove them orabandon them .... Little 
restriction is shown in the number of licenses issued. ‘The saw- 
mill licenses are issued freely by the Secretary of Agriculture, 
provided the proposed site of the mill is not too close to that of 
another man, and work is allowed to go on all over the forest, as 
if the sole qbjcct of Government was to get rid of all the wood as 
rapidly as possible, and there was no such thing asa future... . 
Another reason for the complete disorganisation which exista 
appears to come from forest operations not being directed by a 
trained Forest Officer. There is no superior officer to visit the 
different forests periodically, to organise the work, and te submit 
annual progress reports to Parliament... .. ‘The Secretary for 
Agriculture, handicapped as he has heen hy want of experionee in 
forest work, has done some good. Unfortunately, his othor work 
has denied him the advantage of going round on frequent tours of 
inspootion, and he has thus been unable te go into the practical 
forest work with his subordinates. The absence of an inspeoting 
officer has been very unfortunate for the foresters, who, when 
appointed, had no previous experience. They have had to work for 
years without advice or assisiunce.” 


As regards tho future supply of timber, Mr. Vincont says — 
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“ Tt appears likely that Gippsland will soon be the only large source 
of supply. This being the caso, the future can only be regarded 
with concern, even if the demand for timber in the future is to be 
no greater than at presont. As, however, a large increase in the 
consumption may be safely anticipated, taking into account the 
natural inerense in population, the present rapid extension of 
quartz mining, and the decrease of timber on private lands, 
thore is likely to be a groat scarcity of timber in the next ten ot 
fifteon years, Already the mining community complain of tho 
grent increase in the price of firewood and timber and the neglect 
which the large areas of Crown lands in tho vicinity of the mines 
receive, On some mines firewood costs now 30 te 40 per cenl. 
more thin it did five years ago, and there is a universal complaint 
that tho timber now supplied for props, laths, &e., is very inferior 
and immature.” 

Mr. Vincent then sums up as follows :—“ The immediate canses 
of this aro the bad license system, the ill-arranged classification 
of State forests, timber reserves, and Crown lands, tho absence of 
professional foresters to direct operations, and the neglect to 
reserve the best natural forests. The officials in charge of tho 
forests bave often protested against the present license system, 
explaining that the forests aro boing rapidly ruined. They explain 
that they cannot protect the forests from theft, and yet no chango 
ismade. Why? Because Parliamentary influence is brought to 
beur by the saw-mill owners and by tho splitters, who are deter- 
mined that no change shall he made in the present arrangements. 
Bath these classes are powerful, the splitters ospecially. When 
an attompt is made by tho foresters or the Secretary of Agriculture 
to do justice to the forasts and to protect them, the persons affected 
organise deputations, questions are asked in Parliament, and con- 
cession after concession is made, There is littlo hope of the forests 
ever receiving proper treatment until the forest question is made a, 
national one, and removed from the arena of party politics. The 
decision as to the future rests entirely with the country. The 
question is: Are the electors prepared to allow the saw-millers and 
splitters to devastate the remaining forests, robbing them and their 
children of their supply of timber and firewood, and risking some of 
the climatic changes which are traceable to the destruction of forests ? 
Are they prepared to sacrifice a source of Jarge and increasing reve- 
nue to the demands of a limited class? It seems to me that sensible 
men can give only one answer, and that the country, when it learns 
the exact stato of affairs, will authorise the Government to settle the 


question once and for all on a proper basis.” 
30 
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Ilero, then, is a heavy indictment. I have no reason to assume 
that Mr. Vincent has overdrawn his picture; but even if only 
half of what he says were to reprosont the actual state of affairs, 
tho Victorians would have good causo to bostir themselves. There 
seems to be no doubt that, in spite of several forest laws passed 
since 1875, matters had not improved in 1887; the laws seem 
tu have remained practically dead letters, whilst the destruction 
of the forosts went on as merrily as bofore. In permitting this, 
the Colony of Victoria is not only destroying the timber supply 
of the future in favour of a limited number of present inhabitants, 
who make personallprofit ont of them, but it squanders also a 
source of revenue which, under proper treatment, would have 
inereased, and ultimately formed an important item in the annual 
budget. The annual imports have already risen to a sum of about 
one million pounds, which has been chiefly expended on light 
wouds, in which the Colony is at present deficient. But what will 
tho imports amount to when the hard woods hitherto derived from 
the natural forests have come to an end? And how are mining 
operations then to be carried on ? These questions should not’ be 
lightly treated. 

Thave endeavoured to ascertain what has been done since 1887, 
but I have not succeeded in this. The Agent-General for Victoria, 
whom T addressed on the subject, has informed me “that upon 
searching tho records of his office it is found that they do not con- 
tain any papers relating to forest Jaw and administration in the 
Colony, nor does it appear that any new laws on the subject have 
been passed within the last year or two.” Nor have I been more 
fortunate in the Colonial Office or the Royal Colonial Tustitute, 
whose librarians have searched their records in vain, * 

From other qnarters I hear that the Government of Victosia 
has now decided to proeoed on the lines hithorto followed-in South 
Australia, namely, to plant certain areas, and, 1 presume, to let 
tho saw millers and splitters complete tho work of destruction in 
the natural forests. Planting x few acres a year is all vory well, 
but it will never make up for the destruction of the natural forests, 
Tn order to roplaee the Iattor, Vitoria would havo to plant at least 
100,000 acres evory year, and this it. is not likely to do, 


* The only enactment discovered waa an Act relating to Crown lands per- 
manently reserved from sale and verted in trustees, 1889, which provides for 
the inoue of regulations by auch trustees, arranging for the care, protection, and 
management of the lands vested in them, and the collection of tolls, entrance 


feos, ox other charges for entering upon such lands, ‘This Act might be construed 
to apply to foroat estates. 
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If I may venture to offer the Colony of Victoria any advice, I 
should suggest their coming, without delay, to a definite conclusion 
whether they desire to save their natural forests or not. If tho 
latter, there is nothing more to.be said ; if the former, tke first 
thing to be done is to secure the services of a fully competent 
forest export, a man like those who introduced systematic forestry 
into India, The Victorian Government could, I have no doubt, 
obtain such a man from India, whose services might, in tho first 
instance, be secured for a limited period, say five years, The 
forest expert, if secured, should then be directed to go round the 
Colony, see for himself, and then propose what in his opinion 
ought to be done. If necessary, the present forest law might be 
amended, but this should be postponed until the Government has 
had the henofit of the advice of a real forestexpert. After all, the 
passing of fine laws is not such a difficult thing. What is of much 
greater importance is a determination to carry the law into effect 
when once passed. I believe that even with tho present law a great 
amount of good could be dono if the Government of Victoria were 
determined to apply it in a sound, sensible manner. 

Under any circumstances, the Government of Victoria should not 
fall a victim of the delusion that the formation of some limited 
plantation will make up for the loss of the natural forests. The 
all-important: stop to be taken is to gazette and demarcate on the 
ground a sufficient area of reserved State forests, and to provide 
for their systematic management according to the approved rules of 
scientific forestry, and, inaddition, to take what measures are desir= 
able and practicable for the protection of the forest growth on the 
Crown lands which are not ineluded in the reserved State forests. 
I am not in a position to suy what the ultimate area of the latter 
should be ; that can only be decided after inquiry on the spot. 

The following short abstract indicates what seems to be required 
at present — 

(1). Engagement of a thoroughly competent forest expert to 
be the head of the Victorian Forest Department. 

(2). Selection, demarcation, and legal formation of a sufficient 
aroa of reserved State forests, suitably distributed over the country, 
systematically managed, and officiently protected. 

(8). Protection and disposal of forest produce on Crown lands 
not included in the resarved State forests. 

If the Victorian Government makes up its mind to do this, all 
the details will settle themselves easily enough. And I have no 
doubt in my own mind that a similar policy is called for in all the 
other Australian Colonies. 
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As the following Table shows, the greater part of the aren is still 
at the disposal of the several Governments :— 


Lands alienated permanently 


‘aud conditionally, Land not 

Colony. To aqnare In per cent. alienated, in 
miles, of total area. square miles, 

New South Wales, vs 65,286 21 245,862 
Victoria, ee we 84,788 40 58,151 
Queensland, we 17,074 26 651,428 
South Anstralia, vs 14,299 16 889,391 
Western Australin, vs 8,548 3 1,056,462 
Tutal, vas 134,890 45 2,896,279 

Tasmania, Me 7,207 27 19,008 
New Zeuland, ... on 80,948 30 78,510 
Grand Total, ws. 178,048 5 2,988,797 


Only 5 por cent. of the land has yet been alienated, leaving 95 
per cent, as the property of tho Government. Even in Victoria 
60 per cent. of the area is still available for the selection of ro- 
served State forests, and I have no doubt that a sufficient area 
could be so set aside withont any real diffienlty. 

Ido not, however, overlook that the several Governmants bayo 
to contend with difficulties. The Australians are, no doubt, of an 
independent disposition and gifted with great onorgy. The ro- 
servation of land for forest purposes frequently rans counter to the 
wishes and interests of individuals, but the Government should 
not shrink from doing its duty to the general community. After 
all, experienco has shown repeatedly that a little determination 
judiciously applied soon overcomes such opposition, and that the 
good common sense of the community, as a whole, soon recognises 
and appreciates a sound policy on the part of the Government. 
Tf there wore any scarcity of land, I could understand ingur- 
mountable difficulties presenting themselves : and in that case the 
Australians might say that it would pay them better to use their 
land for other purposes, and to pay for the necessary timber and 
other produce, But such is not the caso ; there is ample Jand for 
all requirements. Probably only one-third of the total aroa is at 
present put to profitable uso. The good old proverb, “Where 
there is a will there is a way,’ holds, no doubt, good in Australia 
as elsewhero, Let us hope that the dotermination for judicious 
action may be fortheoming hofore the remaining naturul forests 
have been altogether destroyed, 
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In bringing this paper to a conelusion, I desire to express my 
rogret that it is not more complete. I started with the idea of 
giving a résumé of Forestry in all the Colonies, but this, as 
already explained, I had to abandon, at any rate for the present. 
If desired to do so, and my rogular work permits, I shall gladly 
deal on a future occasion with some of tho other large Colonies, 
such as Canada and the Cape. 

In the meantime, 1 hope that I have suececded in showing, on 
the one hand, what may be achieved by a fixed determination to 
grapple honestly with the forest business of a country, and, on the 
other hand, how delusive half-hearted measures are, espocially 
when applied to a business which cannot be successful without 
long continued action on fixed lines. 


Inpia-nussex Inpusrry or Urrrr Burma.—The trade in this 
commodity was first brought to the notice of the Local Govern- 
ment so far back as 1870, and its export to the Lower Provinces 
did not commence till 1873, when the monopoly was leased under 
the Burmese King to Chinese firms, who superintended the work. 
The sale then averaged from Rs, 90,000 to 1,00,000, but under the 
present »/gime the annnal ouitnrn is improving and the industry 
is becoming moro important. ‘Tho forests producing india-rubber 
occupy an extensive Kachin district north of Mogoung, and stretch 
ing east across the Chineso border, and the importance of this 
industry was first reported by Mr, Warry, of the British Consular 
sérvico in China, The Kachins were at first extromoly jealous of 
intorforonee with their trecs, and although they at first made a 
mistake of over-pancturing them, they are moro careful now. 
Trees may, even at the present time, be scen punctured to the 
tenderest branches, but they do not appear to be drained to the 
extent of half their yielding power. Mogoung is the central town 
of the industry; four-fifths of the annual supply is brought in 
there by the Kachins in the employ of the Chinese lossees ; the 
remaining is purchased by the agents on the spot. The practice is 
for the lessces to make liberal advances to the Kachins to meet 
their expenses during tho collecting season ; and when the produce 
is brought in, the refund is made by selling the rubber to the 
manager at half the market value. The Kachins, as a rule, are 
not very honest in their dealings, as they generally place stones 
inside the rubber halls to obtain a hetter weight ; but better induce- 
ments offering Iatoly they aro bringing in purer rubber to the 
market. It has also been found that the travelling agents of the 
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lessees are vory dishonest in cheating tho producers by decreasing 
the weight as much as 60 per cent., and as the Kachins have no 
standard weight, these agents benelit considerably. Before the 
British occupation transit of rubber was subject to a tax by the 
chieftains of the different States through which the commodity 
passed, generally 10 por cent. (i.¢., ton balls were given for every 
100 conveyed), but now things have changed, and an ad valorem 
rate of 10 per cent. on the value is charged. The Kachins are 
very particular as to the rights of extracting the rubber from their 
forests ; and, as an instance of this, somo 200 Chinese labourers 
were brought in by the lessees two years back, with the result that 
the Kachins started burning the forosts and driving out the in- 
trnders. The trade is now yearly flourishing, and the revenue 
derived is increasing ; the produce of the past year was 2,834 bags 
moro than the previous one.—Jndian Eugineering. 


Russer Pavemznrs.—Ordinary caoutchoue seems very capable 
of being applied to an extraordinary variety of purposes. A. 
glance at tho patent records would surprise one at the many useful 
parts this valuable gum plays. In various Continental towns, we 
learn, rubber street-payement is being introduced with a great 
doul of success, Tt appaare, howover, that this application of rub- 
ber is not a novelty in this country, for we are told that Mossrs. 
Charles Macintosh & Co., the original patenteos of vuleanised 
india-rubbor, supplied the Midland Railway Company 13 yoars ago 
with largo slabs of rabbor, which wore laid down on the roadway 
underneath the hotel at St. Paneras on the arrival side of the sta 
tion to prevent the objectionable noise and tremor eaused by the 
constunt heavy vehicular traffic. This pavement has answored so 
admirably that other slabs wero Jaid down in another roadway at the 
same station, and in 1881, we understand, this example was followed 
by the London and North-Western Railway Company, This rab- 
bor pavement has been found to be of great durability, and whilst 
it rotains its elasticity ié is neither affected by heat nor cold. The 
kind of pavement, Leing supplied in slabs, can readily be removed 
or replaced if necessary. Moro enterprise is now being shown on 
the Continent for the adoption of this clase of rubhor pavement 
than in this country. This is probably due to the fact that ite ade 
vantages are very imperfectly known.—Mechanical World. 


Fonrsr Fines asp Fonast Consrnvancy,—Wo extract the fol 
lowing correspondence from the Jimes of India :—“ Quid Pro 
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Quo” airs the well-worn arguments against forest conservation, 
but is completely annihilated by Forester.” 

“ Forester’s” letter, published by you more than a week ago, 
puts tho case from his point of view clearly and forcibly. I have 
been since looking with interest, but in vain, for the appoaranco of 
any useful comments on it from the other side, ‘That tho existing 
&ystem of forest conservation is far too lax to be effective is a trath 
which few will be inclined to dispute. Tut I venture to think 
that, together with stricter conservation, “ Forester” might well 
have advocated a smaller area to be conserved. It is commonly 
thought that the Forest Department in this Presideney has a 
much larger area of land under its control than it can properly 
manage even though the strength of its establishment be doubled, 
Now if it wore only content to confine its operations more exclu~ 
sively to the greater hill ranges and their slopes, and to surrender 
tho numberless isolated patches of ground at present scattered over 
the face of the country, few Revenue officers would bo likely to 
find fault with the general tenor of “ Foresters” proposals, But 
when the Collector sees nearly every available acre of waste in his 
district converted nominally into forest, ho can hardly fail to per- 
ceive that a rigorous closure of the entire tract against man and 
beast would be alike inpolilic, harsh, and impracticable. It ig 
doubtful whether, save in certain and special circumstances, any 
land which is in genuine demand for purposes of legitimate culti- 
vation ought to be included in forest at all. Probably many 
thousands of acres in the plains now under so-called forest 
might be given up to cultivation, with no other injury to true 
forest interests than loss of revenue from the grass. Often, in- 
deed, the financial importance of this item seems to be their sole 
raison ddre. As for ‘ protected forests’ they might perhaps with 
advantage be knocked on tho head altogether, selected portions of 
thom being constituted ‘reserves’ and the remainder being dis- 
forested, Tho clauses in the Forest Act relating to them were ap- 
parently never intended for application to this Prosidency, and may 
‘be considered as on tho whole unsuited to its physical conditions. 
—Quip Pro Quo. 

To the abovo, “ Forester ” thns roplios— 

I am greatly obliged to “ Quid Pro Quo ” for his criticism, and 
still more so for his signature, which shows that even up to the pre- 
sent timo the Forest Department is rogarded, in some quarters, 
not as a benefit to tho State, but as a nuisance to the Collector, an 
interloper who wants a favour, and might got it for a consideration. 
1 freely admit that afforestment hampers the Collectors, and thank- 
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fully acknowledge the generosity with which most of them have 
subdued their natural dislike ; but thero are still a few unenlight- 
ened Philistines among them and their assistants. 

T will now tako the arguments eeriatim. The first assertion, 
that conservancy is far too lax, L cordially agree with, and confine 
myself to pointing out that the laxity is duo solely and exclusively 
to the action of Government as dosired by its Revenue officers. T 
controvert absolutely and decisively the apinion that “it is com- 
monly thought that the Forest Department has a much larger 
area of land under its control than it can properly manage, oven 
though the strength of its establishment be doubled,” both as ta 
the allgod fact itself, and as to the generality of its acceptance. 
It is with diffidonce that I ask “ Quid Pro Quo” to allow that I, 
being brought up to the work, should know rather better than 
himself what is or is not in the power of a givon organisation. 
What wo can do, or cannot do, with the lands now in our charge 
rests ontirely with the Revenue officers. We can do more than they 
will let us, even if the forests are or were reduced to a 100-acro 
patch. The whole forest establishment might he picketed round 
such a patch, and yet, under present conditions, the first man who 
liked might fire it and defy detection. The present situation is as 
though ono should keop a store, and should say unto his shopmen, 
“ Behold, here he goods a many and much precious gear, and they 
are undor your hands, See unto it that ye guard them faithfully, for 
verily a strict account will I require of ye. Likewise beware yo 
hinder no man’s pleasure. Here may all mon come to take the gir 
and other things, and there be some men may take some things and 

- othors other things, and yet others who are forbidden to lay hand 
on anything. And if ye do see any man taking that which he should 
not, ye shall say unto him that he doeth wrongly, but yo shall not 
hale him before the beak, lest the upright judge do smite you up- 
on your digital articulations, saying why trouble yo the man (and 
mo), he hath done well, it is a trivial offence.” 

Now for the next argument, “ If it (the Forest Department) wero 
only content to confine its operations more exclusively to the’ 
greater hill ranges and their slopes, and to surrender the num- 
Verless isolated patches of grotnd at present scattered over the 
face of the country, few Revenue officers would he likely to find 
fault with the genoral tenor of “ Forester’s” proposals. Excuse 
me, I believs the Rovenuo officers would reply as one man that the 
disforestment of the numberless patches in one place gave no reliof 
jo tho villages, adjoining tho “ groator hill rangos” in another, 
and that, therefore, with regard to the remaining forest the status 
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quo must be maintained. As to these “numberless isolated 
patches,” are there not numberless isolated patches of crop sprink- 
Jed over, and a curse to, our forests? Iam going to stick like a 
leech to the one set till I got the other in exchange, tit for tat, 
“ Quid Pro Quo.” There is another small consideration with re~ 
gard to the “ numberless patches,” viz., that many are uncultivable 
or cultivable about once in seven years, What about the other 
six? Is it better for the Stato to recoive nominal assessment, or to 
preserve the grass for a large sum yearly. “ Impolitic, harsh, and 
impracticable” has the advantage of thoroughness in a much 
greater degree than the proposal it denounces, which was not “a 
rigorous clogure of the entire tract,” but of only se much as the 
people should burn, It was to be distinctly a punishmont for 
incendiarism. At present there is no corporate punishmont for 
incondiarism. The Anti-Forest Commission enquired of ail men 
whether, in case of continuous and obstinate abuso of privileges, 
some of those priviloges might not be withdrawn ? Naturally the 
answer, by a large majority, was No! If the F. D. could catch 
the offender and prove the offence so that a native magistrate 
could not, without endangering his position, acquit the man, it 
might do so. If not, all the better. This answer, though honour- 
able to politicians, is nothing less than a disgraco to civilization. 
It ise maxim of law that every privilege entails corresponding 
obligations, and in the Forest Act it is expressly laid down that 
all persons who enjoy a privilege in forest shall, to tho best of their 
ability, aid in protecting such a forest. These people may turn 
out with more or less aluerity at the bidding of the guard and ex- 
tinguish the fire ; hnt ean “ Quid Pro Quo” search his conscience 
and say they are not confirmed incendiaries at heart? If I could 
obtain legal proof in every caso, I should want no extraneous re- 
sistance ; but since the privileges given by Revenue officers have 
paralysed protection, I expect tho latter to act up to the above 
principle, and make those who profit take their share of rosponsi- 
bility. “The fathers have enten limes and the children’s teeth are 
set on edge,” which is unfair. 

The next argument that “It is doubtful whether * * * * any 
land which is in genuine demand for purposes of legitimate culti- 
vation ought to be included in forest at all,” I hardly know how to 
deal with. It oporates on my mind much as a shrieking hinge or 
a sereechy slate pencil does on the human nerves. Please, “ Quid 
Pro Quo,” do you not see that before long every inch of this 
terrestrial globe will bo required for legitimate cultivation? There 
will be no doubt of the genuinoness of the demand either, though 

= SP 


478 NOTES, QUERIES AND EXTRACTS, 


thore may be some concerning the agricultural capabilitios of bare 
rock. It is open to you, as a last retreat, to maintain defiantly 
that man never had any more than mere fancy requirements in 
wood, and will have nono atallin future. But surely the desperate 
example of Central Asia ought not to bo needed to show you that 
to every country a certain proportion of forest is as necessary as 
ditto of water (which, indeod, it largely controls). This proportion 
the most accredited modern foresters placed at 1-4th to 1-7th or 
thereabouts. Of course it is not a fixed quantity. I believe in 
Tanna, Khandeish, and Kanara the nominal forest area about 
reaches this quantity (I havo no figures handy); but if * Quid Pro 
Quo” will come up to the Deccan, or to Ahmedabad, he will find 
a very different state of things. It might interest him, and would 
certainly be for his good, to get out tho figures for the whole of 
“this Presidenoy,” and see what proportion the forest bears to the 
total, Even then there will be deductions to be made, 

The opinions expressed about “ protected” forests I partly en- 
dorso, but do not admit that the provisions of the Act are cither 
“ansuitable” or “not intended ” for this Presidency. I consider 
the Act an excellent ono, needing but little improvement. The 
“unsuitable” and not intended” in my opinion lies in the way 
forests have been maltreated and abused. There are no “ reserved ” 
forests io speak of in the Presideney—certainly none in Tanna, It 
may please the Bombay Government to call them “ reserved,” but 
thoy are neither more nor less than “ protected,” according to the 
tone of the Act. Our so-called “protected ” forests are simply 
public commons. Jn fact, most commons are more strictly kept 
than our “ protected foresis.” Asa final consideration, there will 
inevitably arrive—and it will not he very long either—a moment 
when there will be a man more than the cultivated area can pro- 
duce food for. He will either dio of starvation, or else step into 
his neighbour's shoos and get hanged, which would be better, as 
loaving one vacancy instead of nono—that is, in other words, man- 
kind will have to ultimately find moans to check its own unlimited 
increase, which is the curse on its civilization. ‘That being so, is it 
better that tho timo to apply the check should arrive while there is 
yet como comfort in living, a sufficiency of corn, of wood, of water, 
&c., ke, ? Shall we claim a voice in the making of our destiny, or 
shall we grovel at the foot of Fato till sho crushes us, like worms, 
singly by starvation, wholesale by disease ? Suppose we apply 
the check while we have still the necessary one-fourth forest. All 
ave comfortable, Suppose we criminally submit to clamour and 
reduce it to 1-40th. The people on tho disforosted area have be= 
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come densely packed as the rest. They have swallowed the sop, 
and are more hungry and clamorous than ever. Can we rosist 
the increased pressure on the diminished area? Is it likely wo 
could ever increase the areca onco abandoned? Should we have 
the nerve to try? Let us then do our duty now for our children’s 
children’s sake,—FonxstEn. 


Tax Nirsrrication or Soits.—It is not more than ten years ago 
that the process of artificial nitrification was discovered, although 
industrial chemistry has been occupied with the subject since the 
timo of Lavoisier, that is about a century ago. At the present mo= 
ment we know that the nitrification of soils is due to tho presence 
of a living agent, whose evolutions are akin to those in the pro- 
cosses of fermentation, hydrophohia, the charbon diseaso, &c. The 
soil ia a grent workshop ; there the food of plants is elaborated, to 
produce in turn man’s alimentation, and is tho work of a cellule, 
not more than the thousandth of a thousandth part of an inch in 
size. And it is that next-to-imperceptible organism, which sets in 
motion the machinery of vegetation whose output is our daily 
bread. It may be said that science has now within its grasp the 
socrot of the fertility of soils and of plant nutrition. ‘The discove~ 
ties of Mesars, Pasteur, Schlesing, Muntz, and Winogradsky leave 
aio doubt about the matter, Their experiments read as interesting 
as a novel, and he who runs can read. Ten years ago Messrs. 
Schlosing and Munts were studying in their laboratory the passage 
of some Paris sewago through a layer of soil, in order to prepare 
their evidence respecting the utilization of the city sewage-on tracts 
of land contiguous to the forest of St. Germain. The chomists 
were astonished to observe that the ammonia and organic nitrogen 
in the sewage which filtrated through a mixture of sand and lime 
required such a long time—twenty days—to nitrify, but that after 
this poriod the nitrification was accomplished rapidly. Nay, more ; 
the liquid that penetrated through the soil contained no longer am- 
monia or organic nitrogen. All the nitrogen of these two sub- 
stances had been changed into a nitrate. If in this experiment the 
organic maiters and the ammonia had been consumed by the oxy- 
gen of the air directly acting upon it, how could they explain the 
length of time required for the combustion. The supposition that 
an organised ferment was necessary to aid in the nitrification sug- 
gosted itself to M. Schlosing, and if so, these organisms could only 
act after sowing—that is, multiplying themselves and developing 
their gorms. This supposition was justified by the experimenis of 
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Me:srs. Winogradsky and Muntz. Tho nitrification of tho soif 
is not a purely chemical, hut a hiolagieal act. However, it was 
Pastour who first tore off the veil from Nature’s face by showing the 
part which animalcules, or microbes, or bacteria play in the trans- 
formation of matter,—as vinification, the production of alcohol, of 
vinegar, putrefuction, &c., which, till then, were regarded as sim- 
ply chomical re-actions. Of all the phenomena that take place in 
the soil, the most important, in point of fertility, is that connected 
with the slow combustion of organic matters designated by the term 
“nitrification.” The latter resumes a succession of natural actions 
having for final results the transformation into carbonic acid, water, 
and nitric acid of their clements—earbon, hydrogen, nitrogen; 
&c.—under the influence of life, to produce those substances which 
build up animal and vegetable existences. 

The fertility of soils and the production of man’s food are thus 
intimately united with the phenomena of combustion, tho latter’s 
charactoristic rosult being the production of nitrates, If vegetation, 
save in tho cases of leguminous plants, could nat receive its assimil- 
able quantity of nitrogen from tho soil by means of nitrates, it would 
perish. Part of tho latter are washed out of the soil by rain and 
escape in time into rivers and reach the seas, Boussingault caleu- 
lated that the Seine carries daily to the sea 238 tons of nitrates, the 
Rhine 193, and the Nile 801, being a total of 732 tons per day, 
equal to 267,000 tons annually, or more than three times the yearly 
quantity of Chili nitrates that France imports. Messra, Schlasing 
and Muntz, as already stated, found that the formation of nitrates 
in the soil was due to microbes, By placing organic or nitrifiable 
matters in an atmosphere of chloroform they could at pleasure stop 
the process of nitrification, Now the smallest portion of arable 
soil contains this agont or microbe-leaven. To place the discovery 
beyond 2» doubt, it was necessary to isolate the microbe, and when’ 
artificially obtained test its nitrifying power. This baffled scien- 
tists, till M. Winogradsky of Zurich bred the microbe not from the 
green matter, or chlorophyll of plants, but from carbonic acid or 
mineral carbonate. This nitro-mierobe, or tiny living cell, differed 
from its fellows in decomposing the carbon of inorganic (as carbon- 
ato of lime, not of organic, as sugar, starch, &c.) substances, And 
nolo this great difference, whereas other microbes feed on the chlo- 
rophyll of the leaves, that is, on their carbonic acid, retaining the 
carbon and giving off the oxy gen to tho air, the nitro-iniorobe takes 
from the carbonic acid of the soil its oxygen, and fixing it upon 
the nitrogen gives birth to nitric acid. M. Winogradsky obtained 
the pure microbe by breeding it in solutions destitute of organic 
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matters, but containing carbonates of lime and magnesia, The 
microbes increased and multiplied and induced nitrification in arti- 
ficial soils similar to what took place with Messrs. Schlosing and 
Muntz when experimenting on the Seine sewage. And the quan- 
tity of nitric acid the microbes formed corresponded exactly to the 
quantity of carbonic acid they had borrowed for the sake of its 
oxygen from the carbonates of lime and magnesia. The great im- 
portance of M. Muntz’s oxporiments can now bo understood, A. 
soil to be fertile must not only contain carbonate of lime, or of 
magnesia, &c., but a sufficient quantity of it. In the decomposi- 
tion of plants many acids are produced ; these must be neutralised 
by carbonates, or nitrification cannot take place by microbes. Hence 
the plant must obtain its supply of nitrogen in another form. In 
forest, bog, and heather lands, where the soil is rich in lumus 
acids, no nitrates will be found because the carbonates exist in too 
feeble proportions to neutralise the organic acids. In the case of 
clay soils, which are generally poor in lime, an application of the 
lnttor will supply not only what is deficient, but by reducing the 
tonacity of the clay permit the entrance of air or oxygen te circulate 
round the decaying vegetable matters. M. Muntz took specimens 
of peat and heather soils, honce acid, He applied to both a manure 
composed of horn shavings ; two other parcels of like soil he ma- 
nured with dried blood ; and he kept portions of the same soil in their 
natural state as tell-tales. At the end of eight months M. Muntz 
estimated the quantities of ammonia and nitric acid formed. None 
of the latter was formed at all ; instead there was in both cases am- 
monia, The conclusion he arrived at was that forest and peat soils, 
&c., ahtnined their nitrogen from organic matter transforming it into 
ammonia, and that the latter can replace nitricacid. Nearly identi- 
cal results were obtained when a strong cluy was similarly manured. 
Samples of soil from a field in good tilth and from a garden were 
next experimented upon during 65 days, and with the same ma- 
nures. The field soil produced nitric acid and but very little am- 
imonia, while the garden soil yielded a fair percentage of ammonia, 
but also much nitric acid. The soils were now subjected to & tem- 
perature of 194 degrees Fahrenheit, to kill the microbes ; horn and 
blood manures were applied to this sterilised soil, when the latter 
produced only ammonia, like the peat and forest soils aforesaid. 
M. Muntz has discovered that they are microbes of an inferior kind 
which produce the ammonia, as he was able to isolate them and 
transform nitrogenised substances into ammonia. While a tem- 
perature of 194 degroes killed the nitro-microbes, it required 280 
degrees to destroy the ammonia«microbes in the soil, The latter 
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wore replaced when some of the unburnt was added to the burnt 
soil. M. Muniz is of opinion that the inferior develops the superior 
microbe, that is, ammonia precedes the formation of nitrates.— 
Madras Mail. 


Fiumzs.—Writing in the North-Western Lumberman, Mr. C. E. 
Potter states that in North-East California somo vory long flames 
have been constructed for conveying timber from the site of its 
growth tothe saw-mills. One of those is 40 miles long, and the tim- 
ber costs but 2 dols. per 1,000 feet for transport over this distance as 
compared with 9 dols., the cost of transporting it by teams. These 
flumes are nearly all constructed on the same plan and are known as 
V flumes, being mado of two 20-inch boards, which are battened on 
the outside at every joint, and a piece is laid across the bottom of 
the flume inside and about 4 inchos from the bottom of the V to 
prevent the boards getting stuck on the bottom. The flume is 
5 foot across at the top, and its height depends on the country 
travorsed. Tho flumes sometimes run for long distances at angles 
of 30° to 40°; and in order to check tho fall of the timber these 
rapid slopes are followed by long etretches of level, in which tho 
water resumes its normal velocity. A first class flame costs 5,000 
dols. a mile, and will carry without being pushed 160,000 feet of 
timbor and 80 cords of wood per day.—Indian Engineering. 


Tue District Forest Orricrr to ms Bans, A Sytvan Ope. 


In this little babe you see 
Forostry’s epitome. 
A nursery’s his Reservation 
Without need of proclamation. 
Save on permit, none may enter 
That so jealous-guarded centre : 
At the door, to warn of danger, 
Sit matoy-guard and peon-Rangor, 
While the ayah—Sub-Assistant— 
From his wick’s never distant. 
Mummiie is the D. F. 0., 
Always playing Peep-and-Bo ; 
Then the lucky little laddio 4 
For Conservator has daddio ; 
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While (only: born in last September !) 
He himself’s the Forost Member. 

In this system bureaucratic 
Nothing’s doubtful or erratic 5 
No decreo allows appealing — 
Obey, or have an hour of squealing. 
He mocks at all the dreary sermons 
Proached by scientific Germans. 
Coppice, Reboisement, and such twaddlo 
Baby’s brains shall never addle ; 
No Working Plans need wo be laying, 
Baby’s plans are all for playing ; 
Art can only nature fetter, 
Natural Reproduction’s better 5 
And it’s clear to any guby 
Natural Reproduction’s—Baby | 


Bre-Kenrina in Inpra.—It may bo remembered that the late 
Mr. J. C. Douglas, of the Indian Telegraph Department, who, be+ 
fore his death, published an execllent Handbook of Bee-keeping, 
suggested to the Government of India the advantage that was like- 
ly to result from the general introduction of the industry into the 
agricultural tracts of the country. In his opinion, the climate was 
favourable to the success of bee-keeping, and the plarts most exten- 
sively cultivated, notably mustard, yield such on abundance of 
honey as would find ample employment even for the little insect 
which is held up as the pattern of diligence and industry, Apart 
from local demands, which are likely to grow proportionately with 
the supply of honey, wax may, wo think, in time form a valuable 
urticle of export to countries where wax lights are still indispens- 
ablo, especially in the illumination of churches. The uses of wax 
are, however, so numerous for purposes of art that it is difficult to 
conceive how any supply of it can ever exceed the demand. The 
fact is, as Mr. Douglas’s enquiries led him to believe, that the 
honey and wax which are brought into the Indian markets are 
tho products of the wild bees alone, and it is safe to infer that the 
quality and quantity of both can be materially improved, not by 
scientific methods beyond the intelligente of the people, but by 
- simplo processes and appliances within their means, in the practi- 
eal prosecution of apiculture. In some parti of India, Coorg, for 
instance, the Nilgiris, and the Wynaad in the Mudras Presidency, 
in the Himalayas and Sub-Himalayan tracts, in the Khasia and 
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Jaintya Hills in the Assam Province, and in the Darjeeling Hills 
in the Bengal Presidency, bees are domesticated with a view to the 
production of a better quality of wax and honey. The general 
prices for both articles fuctuate very considerably. Honey sells 
from Rs. 8 to Rs. 8 per maund, while wax realises from Rs, 10 to 
Rs. 40 per maund. The local authorities in many parts of the 
country have expressed a decided opinion that apiculture may be 
followed successfully and with remunerative returns as a subsidiary 
industry by almost all classes of the population. 

In those parts of the country where bee-keeping is practised 
(take, for example, the province of Coorg), the people in April or 
May smear the concave side of an earthen pot with honey-wax, 
make holes in it, take it to the jungles, and place it upside down on 
a piece of wood, Bees'are attracted by the smell of the wax to the 
pot, which thoy onter by the holes, After from four to six days, 
when the bees are found to have taken to the pot, the pot is ona 
dark night covered over with a blanket or some thick cloth, and 
removed from its first position and placed either on a tree near the 
house or under its eaves or in some suitable locality closaby. The 
bees give no trouble and cost no money either for their feeding or 
up-keop. Going out by day, they return in the evening to their 
pots with the stores of honey they have gathered from the flowers 
in the nenrest jungles or fields under crop. Between the 15th 
April and the 15th June of each year they store up their honey, 
which is.from. the latter date to the end of July removed, a small 
quantity being left for the bees to feed upon. The comb, after the 
honey has been extracted from it, is put into a basket, which is 
placed over the mouth of a vessel of hot water, and under the action 
of the heat yields a liquid substance which, when the water has 
cooled down, is converted into the pure wax of commerce. A 
second harvest of honey and wax can be gathered in November 
from the same hives. Moorcroft in his travels in Cashmere de- 
scribes another mode of domesticating the bee, which was once 
very widely practised, but which has now more or less gone out of 
vogue, in the Happy Valley. In every house as it was being built 
spaces were left empty in the walls about 14 inches in diameter 
and 2 feet, the average thickness of the walls, in length. This 
hollow space was carefully lined with a mixture of mortar, olay, and 
chopped straw, and closed at the inner end with a flat tile. When 
the season for gathering the crop of honey and wax came round, 
the flat tile at the inner end of the hive was withdrawn, some 
smoke was blown into it, when the bees either left or were stupe~ 
fied and the comb was secured. When the flat tile was replaced 
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in its former position, the bees, after recovering from their stupe- 
faction, relurned to their hive, where, it is said, thoy followed their 
industry year after year and generation after generation. The 
people of the Khasia and Jaintya Hills, where they do not use a 
hollow piece of wood 24 feet in length and 10 to 12 inches in dia- 
moter, which would appear to be their primitive form of artificial 
hives, employ a amall box, about 18 inches square and of the same 
. depth, which they put up under tho eaves of their houses. The 
disadvantage of this plan is that they have to foree open the back 
of the box, whenever they want to remove the honey, The bees 
are not killed or stupefied by tho uso of smoke, but they are simply 
romoved from the comb, as it is broken or cut away from the box. 
To guard against their stings, the Khasias cover their faces with 
a thin cloth, usually. their turbans, and chew a little ginger, the 
aroma of which is apparently so disagreeable to the bees as to keep 
them away while their stores are being plundered, In other parts 
of the country lubrication of the body with mustard oil, impreg- 
nated with the juice of the garlic, is said to bo an efficiont protection 
from stings. ‘The application of the juice of the leaves of the black 
Tootsee plant (the Holy Basil or Ocimum sanctum) to the faco, 
hands, and bust has, we believe, been found still more effective in 
many parts of Bengal, ‘The lenf of the pan or betel affords almost 
immediate relief to the pain caused by tho sting of the bee. A 
better form of hive, adopted from a European model, would be a 
box about 134 inches square by 64 in depth, On tho top it may 
have nine bars or reglets, running from front to back, each bar 
being Jths of an inch wide and } of an inch deep, and the whole 
number of bars resting on a rabbet in the front and back pieces of 
‘the box. A glass window at the back ix provided, so that it can 
be opened fur the periodical inspection of the working and condi- 
tion of the bees. A crownboard is held on to the top of the box 
by hooks or screws. If, instead of building their comb straight 
along the bars, the bees happen to work on the cross, the work of 
extracting the comb becomes difficult. But if the bees build along 
the length of the bars, any ono bar with its comb can be removed 
without disturbing the other swarms in the same hive. On this 
plan it is possible to see which comb contains most honey and to 
avoid touching tho comb with the young brood of bees. Such a 
hive, when full, may hold from 25 to 80 Ibs. of honey. Of course, 
it is impossible to indicato any one plan of bee-keeping, which shall 
be applicable to ail parts of India, Local conditions and the means 
of the people will often go far to render a modification of the best 
plan necessary. With the abundance of bees and the still greater 
8a 
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abundance of honey-bearing flowers to be met with in all parts of 
India, it is quite possible that, under some systematic efforts, boo- 
keoping may, in no long time, become a valuable industry to the 
poople of India, Tho initial trouble and outlay are almost nominal, 
and as boes feed free, the honey and tho wax of their produce may 
bo said to be obtainable only for the bare gathering. It would be 
a good thing for the country if the industry could bo started 
among the peasantry of those districts where the products of the 
wild bee are already articlos of local consumption or exportation to 
external markets.—Jndian Agriculturist. 


Tar ConRa AND THE REPUTED JEWEL IN HIS HEAD.—The Hindoo 
mind is naturally inclined to the marvellous ; and though Hindoo 
authors have for countless generations past beon accustomed to 
draw tho long bow, yet in the fact of natural history to be noy 
revorded, they had some amount of truth on which they worked, 
though they could not even in this help embellishing what they 
knew for certain with what they did not know or what they only 
fancied. Throughout the whole of Hindoo literature runs the 
story that a naga or a cobra di capello, when it attains the age of 
a thousand years, 
“ Wears yet a precious jewel in his head,” 

which, it is said, it vomits forth during dark nights on the grass in 
lovely spots, and by the help of the light diffused by the gem far 
and near tg a radius of: (this distance varies, according to the 
strength of the imagination of the Hindoo poet or philosopher, 
who takes upon himself to reproduce the mixed fact and fublo, 


from only a few yards iv a good many iiles), the cobru seeks its: 


proy ; and woe betide him who then approaches the spot, for, how- 
ever far the cobra may have wandered away, it is sure to be back 
where the geth shines before the intruder can reach it, and to bury 
its fangs deep in his flesh. But nevertheloss this mixed fact and 
fablo loves to relate how, if by more than the cunning of the 
serpent, any mortal is fortunate enough to forestall the serpent and 
hide quiekly the clear shining gem under a bushel, the outwitted 
cobra dashes itself on the spot where it happens to be—breaks its 
spine and dies. 

Now let us hear what Professor H. Hensoldt has to say on the 
subject in Harper's Magazine. 

“The cobras,” he observes, “are perhaps the only serpents 
which will eat insects. They feed on ants, grasshoppers, a variety 
of beetles, &c., but seem to have a special preference for firo-flies, 
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perhaps because the latter can be caught at night much more easily 
than any other kind of insect. I have often for hours watched 
cobras in the grass catching the fireflies, darting ubout here and 
there—a process which requires considerable exertion on the part 
of the serpent. Now every entomologist knows that the flying 
Lampyride consist entirely of males, The females, which are not 
very numerous, are much larger and cannot fly, as they have only 
rudimentary wings. They sit quietly in the grass emitting a green~ 
ish light, which is much stronger than that of the males, and fades 
and becomes brilliant at regular intervals. _ If a glow-worm be 
watched for a time, a steady current of male insects will be observed 
flying towards it, and alighting in close proximity. Now it so 
happens that a little pebble of chlorophane or fluorspar, emits in 
the dark a greenish light, which is 80 much like that of tho female 
Lampyris that it is an easy mattor to deceive the male fire-fly with 
it, by setting it up as a decoy. The cobras havo gradually come to 
tako advantage of an experience made by them, accidentally, I dare 
say, thousands of years ago. It may frequently happen, for in- 
stance, that a cobra finds one of these shining stones in the gravel 
of the dry river-beds (where they are by no means uncommon), 
being attracted to it by its glow at night, and tuking it for a glow- 
worm. It would then, at any rate, notico that the fire-flies could 
be caught much more easily and quickly in the neighbourhood of 
that shining object than anywhere else, and would hubitually 
return to it. Several cobras might thus come together, and there 
wonld he competition, and from this moment to the finding out that 
success in capturing fire-flies depends on the possession of this phos- 
phorescent pebble, and to the seizing of it in order to prevent an- 
other snake from monopolizing it, is, in my opinion, no great step 
and involves no exceptional powers of reasoning. The cobra car- 
ries it about and soon learns to treasure it, for it affords it an easy 
means of getting its living, All it has to do is to deposit the stone 
in tho grass at night, and the obliging insects literally fly down 
its throat. There are several reasons for believing that no indivi- 
dual experience is now necessary to cause any cobra to act in thia 
mannor, but that even a young cobra, on finding such a stone, will 
instinctively take it up, and use it in the manner I have described, 
For it must be borne in mind that there is an inherited raco-me- 
mory among the lower animals which is often far stronger than 
the memory gathered during the short lifetime of the individual. 
‘What causes a blind kitten to spit and put up its back if a dog is 
brought near it? 1t never saw 4 dog, never saw anything, yet it 
knows there is some danger ahead. Thus the accumulated experi- 
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ence of the cobra’s ancestors during countless generations now 
causes it to act in a manner which we refor to instinct.—Jndian 


Agriculturist, 


A New Forsst Crgarer.—An invention has been patented in 
New Zealand which, if it does all that is claimed for it, will make 
clearing of forest land a much more easy matter than it is now. It 
consists in a composition with which treea ean he poisoned, ming- 
ling itself with the sap and circulating through every branch and 
leaf, utterly destroying the life and rendering the standing tree in 
three months’ time dead and rotten, and so highly inflammable that 
when fired, it burns away literally root and branch, for the fire creops 
even down the roots into the ground, consuming them so thoroughly 
that the land can be ploughed afterwards, It is available ulso 
for old stumps, thus doing in a month what nature takes yeara to 
accomplish. The process of inoculation is simply tho boring of a 
hole about 6 inches into the tree with an inch auger, filling it with 
the composition, and afterwards plugging it with cork, touch-clay, 
or other suitable substance. The composition has had several trials 
and is stated to have done effectual work in all cases; in one ine 
stance 700 acres having boon cleared with it, every treo, it is 
claimed, being successfully dealt with, It is also said to be very 
inexpensive.—Indian Agriculturist. 


Sunvian Fornsts.—Ono of the effects of Servian independence 
“ppears to be an almost total disafforestation of the country. The 
Vice-Consul at Nish says that during the Turkish occupation Ser- 
via was covered with magnificent forests of ouk, beech, chestnut, 
and walnut trees, by means of which the country was assured of 9 
regular and plentiful supply of water, and in the recesses of which 
the nativos found shelter and refuge from their foreign conquerors. 
From the date of her independence a destruction of' these invalu- 
ablo treasures commenced, which has been carried on with remorse- 
Jess and unreflecting perseverance, and it appears as though there 
were, at the present day, a race against time to complote the havoc. 
From time to time the consciences of Ministers and Governments 
have been roused to interfere, but beyond the passing of laws, 
which remain a dend lettor, hardly anything has been done to arrest 
the evil. Neither do the authoritios to whom the work of super- 
vision has beon confided appear to havo attained to « proper ap- 
prehension of the importance of the duties devolving upon them ; 
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it has even beon remarked that such action as tho highest authori- 
ties have taken has been rather prompted by considerations relative 
to the supply of acorns and beech-nuts for feeding swine than by a 
proper regard to the preservation and plantation of timber as a na- 
tional need. Floods in winter and drought in summer wore declared 
by Mr. Borchgrave, in 1883, to have already begun to exact 
the penalty which carelessness or want of forethought must be 
called upon to pay: but the peavant and his goats continue their 
work of destruction, whilst the authorities are apparently more 
solicitous of avoiding occasions of discontent which restrictive 
measure would create than of applying such remedies as legislation 
has placed in their hands. Whole mountains may be seen com- 
pletely denuded of timber, with the excoption of a low worthless 
scrub, which were a few years ago covered with woods, but which 
havo lately fallen victims to the innumerable herds of goats which 
aro allowed to browse at will. The peasants, amongst whom the 
land was divided at the time of the Servian independence, have 
cleared vast tracts for the purposes of agriculture, and possess the 
right of cutting timber for firewood in those forests which are 
under the management of tho different communes. Very little 
coal is used for household purposes, and the amount of wood ro- 
quired for daily consumption adds enormously to the drain on tho 
national resources. The best wooded parts of Servia at the present 
day are the districts of thé south and south-east, but especially 
the department of Toplitza, which may be said to contain the only 
remaining virgin forests of Servia, and whence are annually drawn 
large supplies of walnut tranks and oak staves for casks, Walnut 
trees, which attain to an enormous growth, have been mercilessly 
dealt with, the value of this wood haying attracted tho attention of 
Austrian merchants, who send their agents to choose and ent the 
wood for exportation. The fir and juniper are found in the central 
and western valleys, and on the great Kopaonik range, on the 
south-east ; the pine on the heights of Zlatibor. During 1888 
5,000,00C kilogrammes of cask staves woro exported to Austria+ 
Hungary and France and 300,000 kilos of walnut trunks for gun- 
stocks and furniture to Austria, this large supply being obtained 
from Toplitea, About 8,000,000 kilos of planks, firewood, and 
other small timber circulated in the Nish district during the same 
poriod.— Timber Trades Journal. 


CEYLON IN URGENT NEED OF 4 Game Law.—There seems to he 
no doubt, says a correspondent of a Ceylon paper, that game, once 
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so abundant, is now diminishing greatly owing to its wholesale 
destruction by the natives for purposes not of legitimate food, but 
of trade, The trade is in the hands of Moormen who supply the 
villagers with gunpowder and shot. The villagers shoot every 
head of game that comes in their way, usually at night over water- 
holes in thedry season. Any ono whose duty it is to travel much, 
especially in remote parts of tho island, will hear mo ont in saying 
that seldom a day passes without mecting one or more men with 
guns in their hands going out shooting, while men carrying huge 
loads of hides and horns constitute a regular service. There are 
also a great many so-called savants, usually foreigners, who come 
here to prosecute their studies and look to pay tho expenses of 
their tours by carrying off quantities of skins of all sorts which 
they mostly purchase from natives. Last yoar the village of Ma- 
hakekirawa was literally carpeted with dry skins, which one of 
these porsons had by timely notice beforohand induced the natives 
to shoot and bring in to bo purchased by him at market price! 
‘When the supply was large, and tho buyer a single individual, the 
market-rate may be casily conjectured—just what he chose to give 
them. A great many lives of clephants aro recklessly destroyed 
by elophant catchers, who shoot the mothers in order to got at the 
calves, or who drive a herd for weeks before they kraal them. 
The poor beasts aro then so exhausted, that in many cases not 10 
por cent, survive. Tho killing of etephants in herds should bo 
strictly forbidden and restricted to solitary rogues. Like the gamo, 
fish is disappearing, or has quite disappeared from many rivers 
owing to the destructive and pernicious habit of driving fish into 
kraals. As this goes on at all seasons, and as fish of all sizes aro 
taken, tha rivers are being drainod of their resources.——Indian 
Agriculturist. . 


58 FOREST FIRE CAUSED BY LIGHTNING, 


a note by the way, on account of its being so curious and one 
that has never been raised before. 
“ Our next grievance refers to the Proceedings of the Board 

of Reyenue declaring the Jiruvannamalai Hill to be the 

roperty of Government, and authorizing the formation of a 
Bovernmont Forest Reserve on the greater portion thereof. 
Unlike any other sacred hill in the whole of India, the hill has 
by tradition been regarded as representing the deity of Siva 
himself, or an incarnation of his. This hill is of the form of a 
“Tingam,” having cight holy bulls surrounding it and facing 
its top. These bulls were erected by our ancient Hindu Rajas 
in this position in order to show that the hill is their common 
Eingam, “The pilgrims who flock to the placo from all pares of 
India go round the bill and worship it as if it were a Lingam 
placed inside a Pagoda. The hill was treated with great venera~ 
tion not only by the former rulers of the country, both Hindu 
and Mohammadan, but also by the British Government itself, 
till the Board of Revenue passed the orders they have done. 
The form of the hill itself answers the description given in the 
Stala Puranas, and it is one of the five great Lingams repre- 
senting tho fivo elements, the hill in question representing fire. 
Tf your dexcolleney will be so kind as to go fully into the merits 
of the case, we feel sure that the conviction that the hill belon, 
to the Pagoda and forms the chief portion of it, and is not the 
propery of Government, will force itself on your Excellency’s 
mind,” 

©. Inaram. 


